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PREFACE
__________
In delivering this work to the public, I feel the need to say a few historical words. During
several years of friendship with Agassiz, I had the happiness to take part in several of his numerous
scientific investigations. The study of echinoderms in particular was for me a great attraction.
Agassiz, desiring to speed up the publication of his work on this class of animals, proposed to me
to develop and write a chapter for his Monographies, and not content with sending me material he
had at his disposal, he consented to review all my efforts in order to share with me in some way
the responsibility for this chapter.
This issue is composed of two Monographs, the first concerning the Galerites and the second,
the Dysasterids. I have chosen these two types from the family of Clypeasteroids over all the others
because it appears to me that they are, of all the Echinites, those whose synonymies had the greatest
need of being revised, and that a good number of species that pass for the characteristic fossils of
certain formations are found cited without analysis in many terrains. Also, I particularly wanted to
expose the distinctive characters of the most common species, comparing them descriptively to
other species that are the closest to them, persuaded that this is best means to specify the limits of
the species and ensure their real value in the great question on the mode of succession and of
genetic relationships of the animals on the surface of the earth.
Following the example of Agassiz, I have brought together in this work the living and fossil
species of the groups that concern me. The first are however less numerous and are limited to a
single genus of Echinoneans. The fossils are without exception animals of the Jurassic and
Cretaceous periods. Often the specific differences are not very apparent. But it is characteristic of
the Echinites that their test, by the very fact that it is intimately tied to the organization of the
animal, offers to the most minute detail, a precision and constancy that we would seek in vain in
the test of other testiferous animals. In many cases, and especially when it concerns small species,
it is nearly indispensable, if we want to come to rigorous conclusions, to have recourse to artificial
magnification. It is that which made me give magnified figures of most species. And as the
magnifications employed are always the same, I am content to say in the description that some
magnifications are with a magnifying glass and some others with a microscope. The magnification
is one diameter with the magnifying glass and 19 diameters with the microscope.
It is true that when the specific differences are only or essentially in the details that require
such great attention, it is necessary to have well-preserved specimens in order to make conclusions
with entire certainty. When these details are missing, we must be circumspect in specific
determination. Also, I have not sought to hide my doubts when I had any. I am then limited to
describe the forms, reserving the right to verify my observations on more perfect individuals that
will appear sooner or later.
An important fact is nevertheless confirmed in a positive way in the study of the Echinities that
will be the subject of these monographs. It is that there are not identical species in the various
formations. There is more. This law extends also to different stages of one and the same formation.
I think I can affirm that the species of the Inferior Oolite are constantly different from those of the
Upper and Middle Jurassic, and even that the species of the Neocomenian have nothing in common

with those of the Upper Chalk. Perhaps it will still be a long time before paleontologists who work
with different classes of the Animal Kingdom reach the same result. For my part, I insist all the
more on these conclusions that an eminent paleontologist, Bronn, has given recently (Jahrbuch für
Minéralogie, 1842) a diametrically opposed opinion. I cannot decide at this point if the examples
he takes from the Mollusks support his allegations are well-founded. I have checked those he has
taken from the class of Echinoderms, and I found them wrong.
To simplify the descriptions as much as possible, I have pruned them of all characters common
to all the species to place them in the generic descriptions that are given at the head of each chapter
and that contains, in addition to the description of the characters of the genus, a summary of their
geological relations and their conditions of association in the different terrains. The introduction
contains the table of groups and the study of the principal organs and their functions as they are
known.
At the end of each of these two monographs is found in addition a table on the geological and
geographical distribution of the genera and species, and a summary of the diagnostic characters,
generic and specific.
If, presented in this way, my research can be of such utility to geologists and zoologists, it is
for my famous friend that I shall claim the honor, because if it is with his help, it is also in his spirit
that these pages have been prepared. With this awareness, I have not hesitated to report the errors
that I have encountered ono my way, and I must say that all the corrections that I have made in the
study of these animals have been approved by Agassiz, even those that concern his own work.
The plates that accompany these monographs have been executed at the Lithographic Institute
of Nicolet at Neuchâtel and are due without exception to the skillful pen of Diekmann who has
lithographed them after nature.
I end by addressing my sincere thanks to all those who have kindly entrusted material and
information for this work. I am happy to inscribe here the names of Brongniart, DeLuc, Studer,
Mérian, DuBois de Montpéreux, Coulon, Marquis of Northampton, Count of Munster, the Count
Mandelslohe, Alcide d'Orbigny, Hardouin Michelin, Paul DesHayes, Eudes DesLongchamps,
Ibbetson, Latrobe, Alphonse Favre-Bertrand and Dr. Mayor of Geneva.
The principal works that I have consulted for this work and whose titles are abbreviated in the
synonymy are:
Klein. Naturalis dispositio Echinodermatum. Edt. Leske, in-4°, 1778.
Goldfuss. Petrefakten, etc. Le grand ouvrage sur les Pétrifications de l'Allemagne.
Charles DesMoulins. Etudes sur les Echinites de Bordeaux, 1833–1837.
Agassiz. Prodrome d'une Monographie des Radiaires, dans les Mémoires de là Soc. des Sc.
nat. de Neuchâtel, vol. I, 1835.
“ Description des Echinodermes fossiles de la Suisse, 1re and 2e partie, in-4º 18391840.
“ Catalogus systematicus Ectyporuni Echinodermatum fossilium Musei Neocomensis,
in-4°, 1840.
Bronn. Lethaea geognostica 1840.
Lamarck. Histoire naturelle des animaux sans vertèhres, 2me édition, 1840.
It would be too long to give here the title of the works of geology, zoology and of paleontology
that contain some figures or descriptions of Galerites and that mention only some species. In

addition, Agassiz proposes to publish in one of the next parts that will serve as a general
introduction to this work a summary of all the literature concerning this class of animals.

INTRODUCTION
_________
The group of the Galerites that is the subject of this monograph belongs to the family of
Clypesteroids, i.e., to the division of the Echinites whose distinctive character is to have a central
mouth and an eccentric anus. But as the urchins that have this character are so numerous. We have
sought, to facilitate the study, to group them according to their most natural affinities. It has not
been difficult to distinguish in the Clyeasteroids, as in the Cidarids, several groups more-or-less
clearly circumscribed. It is thus that Agassiz has united, in his group of Scutellids, some genera
that, although very distinct, are linked however by several common characters. The principal link
that unites among them the genera of the group of Galerites consists less in the external
physiognomy than in the conformity of certain traits of their detailed organization, notably in the
form of the ambulacra that is much simpler than in the other Clypeasteroids. In this sense, instead
of being petaloid and limited, the poriferous zones extend without interruption from the top to the
mouth. This particularity of structure appears to me all the more important as it corresponds to a
difference of organization in the respiratory system of these animals. In fact, we know by the
research of Tiedemann and Valentin, that the tube feet, to which the ambulacral pores through
which the tube feet pass are not only locomotory organs, but they communicate directly with the
internal gills and serve as intermediaries in respiration. Therefore, what could be more natural than
to conclude that their distribution on the surface of the test implies a structure, or at least a
particular arrangement of the respiratory organs in the interior. Without doubt, these results are
not verified by an autopsy because we unfortunately still do not know the anatomy of any Urchin
of the family of Clypeasteroids, and have, to guide us, only that analogy we must suppose exists
between the Urchins of this family and the true Echinus. However, from the observations that
Agassiz has been able to make on some species of the group of Scutellids, that in these animals
the brachial organs extend only to the end of the ambulacral petals. Beyond these petals, and
especially on the ventral surface, the pores give passage to very delicate tentacles or tube feet with
suckers. But the spongy and reticulated leaves that this scholar envisages as the gills are no longer
found. From this, we are led to the conclusion that, in the Clypeasteroids with limited ambulacra,
the ambulacral tube feet serving for exterior respiration are limited to the dorsal surface and do not
extend beyond the petals. Nothing similar exists in the Galerites or Clypeasteroids with simple
ambulacra. In contrast, the analogy is complete between thee latter and the true Echinus. Now as
the ambulacral tube feet in them communicate with the gills the entire length of the poriferous
zones from the top to the mouth, why should we not conclude it is the same in Clypeasteroids with
simple ambulacra? We have, in this way, in the form and arrangement of the ambulacral pores, the
expression of an essential peculiarity of the organization of animals that respire in a uniform
manner by all the pores of their test, while the Clypeasteroids with limited ambulacra, such as the
true Clypeasteroids. The Scutellids, the Echinolampids, the Neucleolitids, etc., would have on their
dorsal surface, in the limits of their petals, a particular mode of respiration.
These characters will appear perhaps a little specious. Perhaps also they will incur doubt
among anatomists who have the habit of checking, scalpel in hand, the characters on which we
pretend to establish the divisions of the Animal Kingdom. But if we recall that most of the genera
that I include in this group are composed only of fossil species, with the exception of the sole

genus Echinoneus, there does not exist to my knowledge, any specimen preserved in wine spirit in
the collections of Europe, one will understand that importance that I attach to this character so
secondary in appearance.
I would no doubt have been happy if I had been able to find in the structure of the masticatory
apparatus, characters that would support the division that I propose. But I must begin by declaring
that I completely ignore the structure of this very important apparatus for classification. And I do
not know that there has ever been give the least description of it. All that we know in this regard
is that this apparatus exists. Stokes has a specimen of Galerites albogalerus in which we see the
ends of the jaws protruding from the periphery of mouth (Pl. XIII, fig. 7). Even though we do not
have this proof of their existence, we can still infer it from certain other characters, such as the
presence of small bulges on the interior circumference of the mouth, bulges that are evidently
destined to serve to support for the jaws.
The other parts of the test have very notable differences that constitute the different genera of
the group, and that we are going to review successively.
The mouth of the test is generally angular and decagonal in principle, even then it appears
circular. The Echinoneans alone are an exception. This character is used to distinguish this group
from most other Clypeasteroids that in general have a transversely elongated and simply
pentagonal mouth as, for example, in the true Clypeasters, Clypeids and Nucleolitids. Some
genera, such as the Pygasterids and Discoideans, have in addition notches of the mouth at the
location of the sutures of the ambulacral areas with the interambulacral areas, recalling the Cidarids
in this regard.
The anus, always large and in general elliptical or pyriform, is located between the mouth and
the top. It is inframarginal in the Discoideans and the Echinoneans, marginal in the Galerites,
supramarginal in the Pyrinids, and very near the top in the Pygasterids, the Nucleopgids and the
Hypoclypids. I have been able to assure myself, by a specimen of an Echinoidean and a species of
Discoidean, that it is covered with calcareous plates of variable dimensions that separate to give
passage to the excrements, as occurs in Echinus. These anal plates are also covered with small
tubercles.
The genital system, invariably located at the top of the test, is in general composed of five
genital plates between which are inserted the ocellar plates. The size relative of these plates varies
with the genera. The unpaired genital plate especially has notable variations. Sometimes it overlaps
onto the paired plates, as in the Discoideans. Other times, it is small and atrophied. Finally, it is
constantly imperforate. The five genital plates and the five ocellar plates form together a distinct
ring around a button of spongy appearance that is the madreporite. These details of structure,
although very important because they are linked to the most important organs of the animal, offer
only weak resources to determine the species and even genera because, being extremely delicate,
they are rarely very well preserved in fossil species to be studied exactly.
The exterior of the test has a very great variety of details. We distinguish there, as in all the
Echinoids, two kinds of tubercles, some larger known as primary tubercles and other smaller ones
called miliary tubercles. These latter are extremely small and sometimes so fine that it is impossible
to see them without a magnifying glass. The primary tubercles are sometimes arranged in vertical
series and sometimes distributed without order on the surface of the test. Those of the ventral
surface are constantly more developed than those on the dorsal surface, which decrease in size
toward the top. As for their structure, they are in general mamelonated and their mamelon,
separated from the base by a constriction, is generally perforated at its top and crenelated at its

periphery. The sole genus of Echinoneans is here another exception. Not only is the base of the
mamelon not crenelated, but the top is also imperforated.
The spines that articulate on these tubercles are still not known in any fossil genus. We have
only an idea by the spines of the Echinoneans that I have had the happiness to examine in a
specimen of E. conformis. They are extremely small, scarcely two millimeters in length. But,
examined under a considerable magnification, they show very distinct ridges, nearly like the spines
of the Scutellids and have in addition some very marked transverse divisions (Pl. VI, fig. 21). As
the primary tubercles are more-or-less numerous, these animals must have appeared more-or-less
fuzzy and we can accept that in general they were cropped with the exception, perhaps, of Pygaster
and some Discoideans whose more developed tubercles had without doubt a little longer spines.
The coronal plates that compose the skeleton of the test have nothing special. The
interambulacral areas are much larger than those of the ambulacral areas. They attain their greatest
length in the middle of the periphery. Their height is nearly uniform in all the series, which proves
that after a certain size, they grow only in length. The plates of the ambulacral areas are much
smaller. There are often four, and even five for each interambulacral plate. Their shape is moreor-less regular, according to species. The ambulacral pores open, in general, on the external edge,
rarely in the middle of the plates. When the plates are irregular, we seen some pores open in the
small special shields intercalated between the primary plates, as is, for example, the case in the
Galerites. The plates are arranged in oblique pairs forming, by their superposition, very regular
rows that extend from the top to the mouth. Sometimes, however this uniformity is interrupted at
the ventral surface, where we see some oblique rows composed of three of four pairs.
Internal molds are very numerous in some terrains. They show in a very distinct way the
articulation of the plates. We can, when they are not deformed, recognize the genus and often even
the species to which they belong. It is all the more important to consider these molds because some
species are encountered only in this form. One particularity on which I think it necessary to insist
now is that the mouth and anal openings ordinarily appear larger than on the surface of the test.
This is a consequence of the form of the periphery of these opening on the internal surface of the
test. It is necessary to know how to take this into account in the determination of species.
If we summarize all these characters, we shall find that the group of Galerites shows fairly
numerous affinities with certain genera of the family of Cidarids, among others with the true
Echinus and the Diademids. The Discoideans and the Pygasters are particularly likely to give birth
to the idea of such affinities. In fact, the form and general physiognomy are the same. The mouth
has the same notches. The genital system is constructed on the same plan. The tubercles are
mamelonated and crenelated in the same way, and we know that, in the Discoideans and the
Pygaster, they are arranged in regular vertical series. These similarities are, on the other hand,
balanced by the difference in position of the anus, that is never completely apical in the Galerites.
But while recognizing the importance of the position of the anal opening that, by the very fact that
it is invariably linked to the genital system in the entire family of Cidarids, seems to imply an
important plan of organization for the classification of these animals. I think, however, that we
have given it an exaggerated value. The considerable variations of this organ in the genera that
compose the group of Galerites, could support this opinion. However, the question of affinity
between the group of Galerites and the Cidarids can be completely resolved only when we know
exactly the structure of the masticatory apparatus in the Galerites. If by chance we can demonstrate
that the jaws are combined in a way to form a complicated organ, such as the Aristotle’s lantern in
the Cidarids, I think that it would not be necessary to hesitate to declare the relationship that is in
question here. The affinity between the true Clypeasters and the Galerites would only become

closer if we found the masticatory apparatus is composed of large jaws juxtaposed as in those of
true Clypeasters and the Scutellids.
The anomalies appear to be more frequent in this group than in any other of the family of
Clypeasteroids. Authors have in general envisaged them as distinct species. Also, we see Gal.
sexfasciata and Gal. quadrifasciatus figured among the most common species although both are
only monstrosities of Disc. Cylindrica. It is usually an ambulacral area, accompanied by two
interambulacral demi-areas, that are missing or that are supernumerary. In the monstrosity by
default that I have represented in Pl. VIII, fig. 8–11, it is the anterior ambulacral area that is
missing. In Gal. sexfasciatus of Lamarck, this same area is double. This particularity, as has
already been demonstrated by Agassiz (second monograph containing the Scutellids, p. 100),
corresponds perfectly to the plan of structure of all Echinoderms, each of their five segments being
composed of an ambulacral area and two interambulacral demi-areas. However, besides these
anomalies, that we can up to a certain point call regular, there are others that are more profound. I
have represented in Pl. XIII, fig. 4, 5 and 6, an individual of Gal. vulgaris that has only three
ambulacra on the dorsal surface. But if we examine it carefully, we find on the edge of the ventral
surface, between two rows of interambulacral plates, a rudimentary interambulacral area without
a trace of ambulacrum. This very special structure appears so important to me that I have thought
it necessary to give a magnified figure (Pl. XIII, fig. 5 b).
The geological distribution of the group of Galerites has a great interest because of the
different characters of its representatives at different epochs. Its first appearance dates back to the
Jurassic formation. We find in the Inferior Oolite Discodeans and Hyboclypes. The Lias stage, so
rich in fossils, has not given us any species up to now. The Oxfordian stage, including the Chaille
or Inferior Corallien terrain still contains Discoideans but other species. The same is true of the
Porlandian. The true Galerites are completely foreign to this formation. And if we compare the
Jurassic Discoideans witih those of the Chalk, we shall see that they belong to a very different type
from those of the Cretaceous Discoideans, and that I have a separate division under the name of
Holectypus. In the Cretaceous formation, we see first predominate the true Discoideans, that are
especially found in the inferior stages of this formation. Later, appear in the upper deposits of this
formation, the true Galerites, Caratomes, Nucleopygus, etc. In contrast, there is no longer any trace
of Hyboclypus, Holectypes or Discoideans with intact mold. Terrains from the Tertiary period
have still to offer us any trace of this group and, in the present period, we find represented only by
the Echinoneans that appear only as a distant and altered echo of this type that existed in previous
epochs.
These geological and geographical relationships are given in detail in the table that follows
the description of the species.

CHAPTER I.
GENUS GALERITES Lam.
__________

Previously the species of this genus were known under the name of Conulus, that had been
given them by Klein and that was adopted by Leske and by English authors. Lamarck replaced it
by that of Galerites, in uniting under this name nearly all Clypeasteroids with simple ambulacra
with the exception of the Echinoneans. Little by little, however, the need for new sections was felt.
Gray began by restoring the genus Discoidea to its ancient rights. DesMoulins, in his turn, removed
his genus Pyrina from the Galerites and Agassiz established in addition at their cost1 his genera
Pygaster, Caratomus, Nucleopygus and Globator. There was a way, since then, of limiting the
genus of the true Galerites in a rigorous manner. Here is how Agassiz characterized it in his
Conspectus gen. et spec. Echinod. foss. attached to his Descriptions des Echinoderms fossils de là
Suisse: Ambitus subovalis, postice angustior; os subquinquangulare, longitudinale, facies inferior
plana, anus posticus marginalis, ambulacra simplicia, poris simplicibus, ad peripheriem
divergentibus. This diagnosis summarizes in a rather complete way the physiognomy of these
animals. The swollen form, sometimes turret-like, more-or-less pentagonal, and generally
narrowed posteriorly, elliptical anus, most often marginal and sometimes supra-marginal; the
angular mouth, elongated in the direction of the antero-posterior diameter, and located n the middle
of the ventral surface that is generally flat; the simple ambulacra with non-joined pores, such are
in fact, the characters that distinguish the Galerites proper. But, to many of these characters, there
are those that are common to the whole group, e.g., the simple ambulacra and others that are shared
by some genera only, such as the form of the mouth opening that is the same in Galerites, Pyrines,
Nucleopygus, Globator and Caratomes. I think it is necessary to insist emphatically on the angular
form of the mouth because DesMoulins claims, wrongly, that Galerites as well as Pyrines have a
circular mouth. Such a differences in opinion, regarding one of the major features of the test would
astonish all those who, not being familiar with the study of fossil Urchins, ignore how rare are
perfectly intact individuals. It may happen that one can go through an entire collection without
finding a single specimen whose mouth leaves nothing to be desired. Most often, this opening
appears in fact circular or oval because the edges are chipped. But if one carefully examines a non1

As a result of this new delimitation, a large part of the Galerites of Lamarck had to be moved into other genera. His
Galerites cylindricus that is synonymous with Gal. Hawkinsii and his Gal. rotularis (subuculus) are true Discoideans.
Gal. depressus, Gal. hemisphæricus belong to the division of Holectypes or Jurassic Discoidean. — Gal. conoideus,
Semi-globus, Patella, excentricus and scutiformis are Clypeasteroids with petaloid ambulacra. The first two go into
the genus Conoclypleus of Agassiz; G. patella into the genus Clypeas. Gal. excentricus (that is not the Gal. excentricus
of Grateloup) appears to be an interior mold of a species of Echinolampas. Gal. scutiformisis, an Echinolampas. —
Gal. umbrella is a Pygaster. Gal. sulcalo-radialis Gldf. Is a Caratome. — Gal. fissuralus is truly similar only to a
mold of Disc. cylindrica; Gal. ovalis is, according to Agasszi, only a deformed specimen of Gal. vullgaris. — Finallly,
Gal. speciosus Gldf. is a Jurassic Discoidean.

damaged specimen, one will not fail to recognize ten obtuse corners corresponding to the sutures
of the ambulacral areas with the interambulacral areas, absolutely as in the Discoideans and the
Cidarids.
The articulation of the plates is ordinarily distinct in the true Galerites. The plates of the
interambulacral areas are elongated in the horizontal direction and, in the middle of the test, their
length equals and even passes twice their height. But it is not the same near the genital system,
where the proportions in reversed, in the sense that the height of the plates prevails their length
and that as the area narrows the plates become shorter without losing much of their height. The
ambulacral areas have a very special structure. Not only are their plates very narrow, because there
are always at least six for one plate of the interambulacral area. But they are also very irregular
and often wedge-shaped. We can be tempted to distinguish two categories, the primordials that
extend from one suture to the other and the intercalated, which seem to be inserted between the
latter. The pores open in general alternately from one to the other. This disposition, that is the same
in the entire length of the ambulacra, is scarcely visible to the naked eye. But we will have an exact
idea in carefully examining the magnified figures of Pl. 11, fig. 7 and 8, that are taken from the
test of a G. vulgaris.
The surface of the test of the true Galerites is in general not rugose. The primary tubercles are
little developed and more sparsely scattered than in any of the other genera of the group. And, as
each tubercle naturally has a spine, it results in these animals being less spiny than most of the
other Clypeasteroids, coming to have in the living state, a very special physiognomy. In the most
tuberculose species, there are scarcely eighteen to twenty primary tubercles on each
interambulacral plate in the middle of the test. They are maintained in the same proportions relative
to the size of the plates up to the top of the test with taking any real symmetry in their distribution.
However, as the plates narrow considerable near the genital system, the latter sometimes have only
one or two tubercles. It is not the same with the ventral surface. Here the plates also narrow toward
the mouth. But the tubercles do not decrease in the same proportion and as they are also larger than
on the sides, the ventral surface has a much more tubercular appearance than the rest of the surface.
The ambulacral areas, although much narrower than the interambulacral areas, are not for that less
tubercular. But as their plates are very small, they can scarcely have one and at most two primary
tubercles. Examined at a magnification of several diameters, the tubercles are distinctly
mamelonated. Their mamelon is perforated and surrounded by a small, ridged collar or very
distinct crenelations. Depending on the species and even the region of the test, the mamelon is
more-or-less large. We note that it is in general more developed in the tubercles of the ventral
surface than in those of the dorsal surface (compare to this effect Pl. I, fig. 9 and 11. Pl. III, fig. 8
c, and Pl. IV, fig. 6 b). The primary tubercles, although themselves very small, are surrounded by
an immense number of miliary tubercles, scarcely visible to the naked eye, but examined with the
microscope, have the same structure as the primary tubercles.
The genital system, very difficult to recognize in most specimens, has a very special structure
that is common to Globator, Cartomes and probably also to Pyrines. Their genital plates form, with
the ocellar plates, an irregular and angular ring, surrounding a pad of spongy appearance, that
occupies the top of the test. The four paired genital plates are of nearly equal size and each pierced
with a pore ordinarily little apparent. The unpaired plate alone has no pore. It is also much smaller
than the others. The ocellar plates are equally pierced. But their pores are so small that it is very
difficult to see them.
The internal surface of the test is known to us by molds that are the perfect image of it. We
usually recognize there the impression of the poriferous zones and even the imprint of the sutures

of the plates. But we have discovered there no trace of the notches that are so remarkable in the
molds of Cretaceous Discoideans. The small indentations of the periphery of the mouth have
equally left some traces of their presence and are reproduced here in the form of small bulges. As
for the masticatory apparatus proper, I have found no trace of it in any mold that I have had the
opportunity to examine.
The genus of true Galerites, thus limited, has eleven species, all of the Cretaceous deposits.
The largest species are of the Upper period or the White Chalk. Only some are found in the Marly
Chalk. But we still have no report of it in the Neocomian period. It thus appears that this remarkable
type still did not exist during the Jurassic epoch and that it had disappeared at the end of the
Cretaceous period because we find no trace of it in Tertiary deposits or the present period.

__________

I. GALERITES ALBO-GALERUS Lam.
Pl. 1, fig. 3–11 and Pl. 13, fig. 7.
SYN. Galerites Albo-galerus Lam. III. p. 306.— E. Desl. Enc. V. 2. p. 431.— Defr. Dict. sc. nat.
V. 18. p. 86 — Encycl. méth. Pl. 152, fig. 5, 6. — Al. Brongn. in Cuvier Os. foss. 4me Ed.
Pl. L. fig. 12. A and B. — Phill. Geol. of Yorkshi. p. 119. — Gldf. Petref. p. 127. Pl. 40,
fig. 19. — Gratel. Ours. foss. p. 57. (excl. icon.)— DesMoul. Tabl. syn. p. 248. — Stockes
Geol. Trans. V. 11, p. 406. Pl. 45, fig. 14, 15. — Passy Seine inf. p. 338. — Klœden Verst.
Brandenb. p. 246.— De la Bêche. Geol. Trans. II, p. 111.— d'Arch. Soc. Géol. II. p.
179.— Eichw. Zool. spec. 1. p. 229.— Lill in Leouh. and Br. Jahrb. 1836, p. 235.— Ag.
Catal. syst. Ectyp. Suppl.— Cuvier. Règ. An. Ed. III. Zoph. PI. 14, fig. 4.
Conulus Albo-galerus Klein. p. 19, §.51. Pl. 13, fig. A. B.— Klein. Gall. §. 51, p. 72. Pl. 7,
fig. B. C, — Leske apud Klein , p. 162. Pl. 13, fig. A. B. — Fleming Brit. An. p. 481. —
Taylor Geol. Trans. I. p. 337. — Beck Min. Zeitschr. 1828, p. 581. — Mantell Geol. of
Sussex (var. acuta), fig. 16 and 19.
Echinus Albo-galerus Lin. G. p. 3181.
Echinoneus Albo-galenus DeBl. Zooph. p. 194.
Discoïdea Albo-galera Ag. Prod. p. 186.— Bronn Leth. p. 614. Pl. 29, fig. 18 a, b.
Oursin conique Bosc. Déterv. p. 281. V. 24.
Parkinson Org. Rem. V. 3. Pl. 2, fig. 10, 11.
Breynius Echin. p. 57. Pl. 2, fig. 1, 2.
Lang Lap. fig. p. 125. Pl. 36, fig. 1.
Jac. a Melle Ech. Wagr. p. 7, fig. 6.
Morton N. H. North. p. 235, sp. 1.
Lister Lap. turb. p. 219, fig. 18.
Luid Lith. Brit. p. 47. N. 958.
Bourguet Pétref. p. 77. Pl. 53, fig. 361. (Echinitc conoïde appelé Echinometrites).
Davila Catal. 3, p. 179. N° 220 (Bouton nommé le bonnet blanc).
Van Phelsum p. 31. Nº 15. (Egelsteen tienband roudtop).
It is a species known very long ago and very widely distributed in the White Chalk. Breynius
has already given a good figure under the name of Echinoconus. Klein described and figured it in
his turn under the name Conulux Albo-galerus, that recalls certain white caps worn by the priests
of Jupiter. Lang and Bourguet also gave figures, less perfect it is true, but however, very
recognizable, the first under the name Echinometrites and the second that of Echinite conoïde.
Lamarck made it the type of the genus Galerites and it is under this name that it has been known
since in all the works of geology and paleontology.
The regularly conical form of this species is the principal character of it. Its base is very broad,
sometimes nearly circular. Nevertheless, we always recognize traces of the pentagonal periphery
that is common to most Galerites (fig. 69). The anus is inframarginal and its swollen edge
determines a kind of truncation of the posterior side when we look at the urchin in profile (fig. 5).
The ventral surface is completely flat. Its edges are rounded, but much less swollen than in all the
other species. The mouth, which is in the center of the ventral surface, leaves perceptible in some

very well-preserved specimens distinct traces of its decagonal form. The ambulacral areas are
proportionally narrow. They ordinarily have four rows of primary tubercles that are reduced to two
near the top. On the ventral surface, these same areas are equally narrowed, but the tubercles gain
there in size and are especially denser and surrounded by miliary tubercles more numerous than
on the dorsal surface. The ambulacra or poriferous zones widen considerably on the ventral surface
and have, near the mouth, oblique rows composed of three pairs of pores, as shown in fig. 8 that
represents an ambulacral area of the ventral surface. The plates of the interambulacral areas have,
in the middle of the test, a length double their height and number here about a dozen tubercles (fig.
10). Near the top, on the contrary, they are as high as they are long and have scarcely four or five
tubercles. Examined with the microscope, all these tubercles appear distinctly mamelonated,
perforated at the top and surrounded with crenelations at the base of the mamelon. Fig. 9 represents
some magnified tubercles from the middle of the test and fig. 11, some tubercles of the ventral
surface at a little less magnification. In comparing these two figures, we will have an idea of the
relation that exists in this regard between the tubercles of the side and those of the ventral surface.
The genital system is composed in the same way as that of G. vulgaris, i.e., that the four paired
genital plates, which are much the largest, are alone pierced with very apparent pores, while the
unpaired plate is small and lacks pores. The ocellar plates are small and have only a very fine pore
that we can see with the aid of very strong magnification.
We find this species almost everywhere in White Chalk, but it appears to be especially frequent
in England. The specimen figured, one of the most beautiful that I know, belongs to De Luc. The
individuals of this size are very rare. Most are scarcely half or two thirds these dimensions. Fig. 7
of Pl. 13 represents the masticatory apparatus projecting from the edge of the mouth, after a figure
that Stockes has figured in the Transactions of the Geological Society of London. I do not think
that these protrusions are teeth proper because in that case, it would be necessary to have, by all
analogies, five. Now we have counted ten in the sketch done by Agassiz. I conclude that these are
rather the ends of the jaws because it is probable that each jaw is composed, as in Clypeasters and
Scutellids, of two demi-pyramids united on a median line. (See second part of Monograph on
Scutellids by Agassiz.)

II. GALERITES PYRAMIDALIS DesMoul.
Pl. 1, fig. 1–3.
Syn. Galerites pyramidalis DesMoul. Tabl. syn. p. 248.— Lam. III. p. 312. — Ag. Catal. syst.
Ectyp.. p. 6.
G. pyramidalis is found mentioned as a species in the tableaus synomiques of DesMoulins,
from where it has passed into the second edition of Lamarck. But as this author has not given any
description and that most of the synonymies that he lists are nothing other than G. abbreviata
described below. It is difficult to know what G, pyramidalis is. However, the name is preserved
not to confuse the synonymy further, Agassiz has judged it convenient to preserve a special
species, close to the species above, to which it appears very appropriate.
This species is still known to me only by a mold (fig. 1, 2 and 3). I therefore cannot indicate
the form and position of the principal organs. Its general form is that of a pear, hence its specific

name. It is, with G. conica, the only Urchin in the family of Clypeasteroidea whose height equals
the longitudinal diameter. This character is so striking that at first glance we have no need of exact
measurements of dimensions. The Urchin appears much higher than long. Its base is narrow like
that of G.vulgais. Its edges are rounded. Its top is pointed and preceded by a rather pronounced
constriction that determines is pyriform aspect. The ambulacral areas are slightly protruding and
very narrow. The interambulacral areas allow to be seen distinctly the sutures of the coronal plates.
The anus is marginal. The mouth is central and is surrounded by ten small, elongated bulges
corresponding to the small indications all around the internal periphery of the mouth and that are
without doubt destined to keep the masticatory apparatus in place.
I still know only one specimen. It is the same that Agassiz reproduced in his collections of
plaster molds. The original is a chalcedony mold that is part of the beautiful collection of Michelin.
Its origin is not known to me, but it is without doubt a Cretaceous fossil.

III. GALERITES VULGARIS Lam.
Pl. 2, fig. 1–10 and Pl. 13, fig. 4–6.
SYN. Galerites vulgaris Lam. III. p. 307. (non Gldf.)— E. Desl. Enc. V. 2, p. 431. — DeBl. Zooph.
p. 203. — Gratel. Ours. foss. p. 56. N° 8.— Ag. Prodr. p. 186.— DesMoul. Tabl. syn. p.
230. Nº 4. (var. a.)— Ag. Catal. syst. Ectyp. p. 6.
Echinites vulgaris (pro parte). Leske apud Klein p. 165.
Conulus gedanensis (pro parte). Klein p. 20 §. 32. Pl. 14, fig. e, f.
Galerites ovatus Lam. III. p. 310.— E. Desl. Enc. V. 2, p. 433.
Jacoba Melle. Echi. Wagr. Pl. 1, fig. 3.
G. vulgaris seems to have been for a long time a kind of incertæ sedis in which we placed,
without analysis, this quantity of siliceous molds of Galerites that are so frequent in the chalk. I
have sought in vain, in the authors, a figure that represents this Urchin with its test. Everyone refers
to the figures of Klein. Now, although these figures are rather defective, we can however recognize
molds of different species. Most obviously represent G. abbreviata that we distinguish easily with
its conical and circular form. Others indicate molds of a higher species, sub-pentagonal and near
in several ways to G. Albo-galerus. These are those that Lamarck seems to have had in mind when
he distinguished his G. vulgaris from his G. abbreviata. As the test of this species is still not
described and no part figured, I am going to try to indicate the principal traits as they relate to the
molds. The most conspicuous character of G. vulgaris consist in its stocky form. Its height is to
the diameter at the base is 4 to 5 and, in this relation, it is in some way in between G. pyramidalis,
conica and Albo-galerus, on one hand, and G. abbreviata, angulosa, lævis, Castanea etc, on the
other. The ventral surface is subcircular and sometimes sub-pentagonal, especially in the molds.
The mouth appears, at first glance, circular. But if we examine it closely, we find it is angular, as
in al the other species. The anus is large and elliptical in form. Its position is, to tell the truth, inframarginal. But as the edges of the test are strongly rounded, we see it completely from the profile
and from below (see fig. 3 and 4). The sub-anal ridge, without being very strong, is however very
distinct, especially in the molds (fig. 6). The structure of the test has a great variety of details. But

to fully understand the relations, it is necessary to examine them with a magnifying glass. It is for
this goal that I have joined to my figures of natural size figures 7 and 8 one representing the top of
the test with the genital system and the other a part of an ambulacral area and the interambulacral
area seen at the same magnification. The primary tubercles are distributed over all the surface of
the test, but not forming regular series. They are denser than in G. Albo-galerus, and we count
sixteen to twenty on an interambulacral plate in the middle of the test (fig. 8), while there are
scarcely a dozen on the interambulacral plates of the latter species. The plates of the ambulacral
areas are much smaller and more irregular (fig. 8). We distinguish two kinds. The primary plates
or those that extend over the entire width of a demi-area and the small, intercalated plates that are
limited to the edges. The ambulacral pores open indifferently in both. To give an idea as perfect
as possible of the genital system, I have represented it isolated in fig. 9. The four paired genital
plates are the most striking, as much by their form and their size as because they are the only
perforated ones. The unpaired genital plate is imperforated and half the size. These five plates form
a ring that surrounds the madreporite. They are even so closely united to the latter that we cannot
see any trace of the suture that separate them. They seem to make one body with it. The ocellar
plates are very small and bilobed at the external edge in a way that the top of the interambulacral
area is insinuated into the notches that separate the two lobes, as we see in the magnified drawing
in fig. 7. The ocellar plates are also pierced by a small hole that, although extremely small, is
visible with the aid of a good magnifying glass. It is by inadvertence that they have been omitted
in the attached figures (fig. 7 and 9).
The mold, as we can imagine, shows no trace of these ornaments that characterize the test.
But the form is in general the same. We recognize all the principal divisions of the test, even the
imprint of the sutures that unite the plates together. The ambulacral plates have even a relief more
marked than on the surface of the test. The anal opening appears to be large. But this is a character
peculiar to most molds.
If we group around G. vulgaris the various species according to their affinity, we find that
the closest are G. angulosus, G. subrotunda, G. Albo-galerus and G. conica. The first however is
more angular and less elevated. The second is more hemispherical and the anal opening is higher.
G. Albo-galerus is more conical. Its edges are more swollen and its ventral surface is flatter. As
for G. conica, it appears to differ only by its more elevated form and more compressed toward the
top. G. vulgaris is thus in some way the species typical of the genera. It is like a center to which
the other species are attached, some by one character, the others by some other.
This species is found nearly everywhere in White Chalk and perhaps can be counted among
the fossils characteristic of this formation. The original of fig. 1, 2, 3 and 4 makes part of the
collection of the Museum of Bern and was sent to me by Studer. The mold represented in fig. 5
and 6 come from the Isle of Wight and was deposited in the Museum of Neuchâtel by Ibbetson. It
is the largest that I have encountered up to now. It is simply pyritic, while the greatest number, and
notably those of the north of Germany are calcedoneous and semi-transparent. I refer to this species
the monster of Pl. XIII, fig. 4–6, discussed the introduction to the article on anomalies. It could be
however that its swollen form was only a consequence of its deformed test. In that case, we should
see it as a G. Albogalerus, because this is the species that it approaches most by the arrangement
of the interambulacral tubercles that are less numerous and larger than those of G. vulgaris.
This species should not be confused with the G. vulgaris of Goldfuss, which is nothing other
than the G. abbreviata Lam, described below. As for the other synonyms, I have reported only
those whose identify has appeared incontestable. The citations of the old authors, which are usually
placed at the head of the species, are all referred to G. abbreviata instead of G. vulgaris. — The

G. ovatus Lam. is not a separate species. Agassiz, who had the opportunity to examine the original
of Lamarck at the Museum of Paris has assured me that it is only a very large, compressed G.
vulgaris

IV. GALERITES CONICA Ag.
Pl. 1, fig. 12–19.
SYN. Galerites conica Ag. Catal. syst. Ectyp. Suppl.
Conulus Albo-galerus Mant. Geol Sussex. Pl. 17, fig. 8 and 20.
This species is attached very near the G. vulgarus described above, but by other characters than
G. subrotunda. In envisaging G. vulgaris as type or as the center of the genus, and in grouping
around it all the other species in the order of their affinity, the G. conica that concerns us should
be placed on one side and G. subrotunda on the other. G. conica has, in fact, all the principal
characters of G. vulgaris. Its general physiognomy is nearly the same. The position of the mouth
and the anus in particular has no sensible difference. It is the same with the genital system and the
disposition of the tubercles. The interambulacral plates in the middle of the side have twenty
primary tubercles (fig. 16) surrounded by a very large number of miliary tubercles. Both are
surmounted by a small mamelon that, in the primary tubercles at least, is pierced and crenelated at
the base (fig. 15). A single trait constitutes in defining the distinctive character of our species
relative to G. vulgaris. This is its very elevated form, compressed laterally that gives it a kind of
appearance of a miter2. Its height equals and sometimes even exceeds its length.
Our G. conica has also been confused with G. Albo-galerus, although the latter is distinguished
in a very clear manner by its conical form. Dujardin has already called attention to this difference,
in noting in his annotations to the second edition of the Histoire naturelle des Animaux sans
vertèbres, Vol. III, p. 306, that the fossil figured by Mantell as G. Albo-galerus should be a distinct
species, characterized by its ellipsoid form of its base. This fossil that Mantell incorrectly took for
G. Albo-galerus, is nothing other than our G. conica.
The interior molds reproduce in general in a very faithful way the form and proportions of the
test, ensuring that we have no difficulty in determining when, as is the case here, the principal
characteristic of species consists in its form. I have represented in fig. 17–19, a mold whose
specific identity cannot be doubted. It has absolutely the same form as the coated copy of the test
and is in addition, a little more compressed. Its substance is siliceous.
This species comes from the White Chalk of England, where it appears to be very common.
The original of figures 12 to 14 is a magnificent specimen from the collection of De Luc. The mold
figured has been placed in the Museum of Neuchâtel by Ibbetson who collected it on the Isle of
Wight.
2

In reflecting on the great resemblance of these two fossils, G. conica and G. vulgaris that differ in reality only by
the form of the test, I have not been able to escape the temptation to bring them together in some way and remembering
that in lower animals, the females are ordinarily distinguished from males by their swollen and stockier form, it seemed
to me that our G. conica could very well be the male of G. vulgaris. However, this is only a simple hypothesis, lacking
until now any foundation.

V. GALERITES SUBROTUNDA Ag.
Tab. 2, fig. 11-14.
This species is very close to G. vulgaris and it is a drawing that I have represented on the same
plate so that in comparing them we can grasp the differences that distinguish them, differences that
have essentially the form of the test. In fact, G. subrotunda is nearly hemispherical. Sometimes, it
is true, we also find specimens of G. vulgaris whose top is very rounded, but never is the posterior
or subanal ridge as obtuse as in our species. A second character that is special to it consists of the
position of the anal opening, which is completely supra-marginal and is seen entirely when the
urchin rests on its ventral surface. There characters seemed sufficient to Agassiz to justify the
establishment of this species that, in all other relations, is perfectly similar to G. vulgarus.
I have seen, until now, only a single specimen of this species. It is the same as Agassiz has
made a mold for his collection of molds of fossil Echinoderms. It comes from the White Chalk of
the Isle of Wight and makes part of the collection of the Museum of Neuchâtel.
Conulus subrotundus of Mantell (Geol. of Sussex, Pl. 17, fig. 15) is a very imperfect mold that,
such as it represents, allows no rigorous determination. It is a Discoidean instead of a Galerite.

VI. Galerites Globulus Des.
Pl. 4, fig. 1–4.
This species is nearly globular and this is its principal specific character. Also, it forms a
striking contrast with the pointed species such as Albo-galerus and G. pyramidalis and the same
with the angular species as G. angulosa, G. Castanea etc. But, on the other hand, it is attached to
G. subrotunda, to which it is even very close because it differs only by the greater narrowing of
the ventral surface that determines very precisely its globular form. The posterior ridge is very
little marked. The anus, elliptical in form, is entirely supra-marginal. But, as the edge of the ventral
surface is very rounded, it is equally visible from below (fig. 4). The structure of the test has
nothing special, as can be seen by the magnified figures. Fig. 2 a represents an ambulacral area
showing the arrangement of the plates, the tubercles and pores in this part of the test. Fig 2 b
represents some plates of the ambulacral area at the same magnification, to show the arrangement
of the primary tubercles and the way in which they are surrounded by miliary tubercles. There are
scarcely a dozen per plate.
The genital system is admirably preserved in the specimen figured. I thought I recognized a
structure a little different from that I have described in G. vulgaris. And at first, the difference
between the genital and ocellar plates is less sensible, and the pores of the ocellar plates are much
more apparent than those of the genital plates that are scarcely sensible even with high

magnification. Finally, the most remarkable trait is that the unpaired genital plate appears to be
completely missing.
I know of only one specimen of this species. It comes from the White Chalk of England and
made part of the collection of De Luc who has kindly confided it to Agassiz.

VII. GALERITES ABBREVIATA Lam.
Pl. 3, fig. 9–17.
SYN. Galerites abbreviatus Lam. III. p. 307.— E. Desl. Enc. Vol. 2, p. 431.— DeBl. Zooph. p.
204.— Ag. Prodr. p. 185. — DesMoul. Tabl. Syn. p. 252.— Ag. Catal. Ectyp. Suppl.
Galerites vulgaris Gldf. Petref. p. 128. Pl.. 40, fig. 20.— Bronn. Leth. p. 616. Pl. 29, fig. 17 a
b.— De la Bèche. Geol. Trans. 1826, II, p. 111. — Passy. Sein. inf. p. 338. — Klœd.
Vert. Brandenb. p. 246.
Conulus vulgaris Mant. Geol. Trans. III, p. 205. —Il. Geol. S. E. Engl. p. 373.— Parek. Org.
Rem. V. 3. Tab. 2, fig. 3. — Beck Min. Zeitschr. 1828, p. 581.
Echinus vulgaris Lin. G. p. 3182.
Galerites truncata Defr. Dict. sc. nat. V. 18 , p. 87. — E. Desl. Enc. T. 2, p. 434.
Glohulus Wagricus Klein, p. 20, fig. C. D. E. F. J. K.
Globulus nodus Klein, p. 20. Pl. 14, fig. g , i.
Glohulus Bulla Klein, p. 20. Pl. 14, fig. i, k.
Echinites vulgaris (varietates) Lesk. p. 106.
Conulus Globulus Kl. gall. § 52, p. 72.
Oursin vulgaire Bosc. Deterv. V. 24, p. 280. Pl. G. fig. 3, 4. Pl. 28, p. 155.
Favanne Pl. 67, fig. 1. 2.
Walch Del. nat. V. 2, p. 176. Pl. E. 1, fig. 1. 2.
Van Phelsum p. 31. (Silverknoop, Holletop, Topmuts, Traphand, Plattetop)
Olearius Mus. Gottorp. Pl. 21, fig. 5, 6.
Besler Gazoph. contin. Pl. 19. (Scolopendrites).
Morton N. H. North. p. 235, sp. 2, Pl. 10, fig. 11.
Lister Lap. turb. p. 219. Til. and fig. 18.
Luid Lith. p. 46. N. 944. 950.
Rumph Amboin. Pl. I, fig. 6, 7, 8. 9.
Mercatus Métal, p. 246. (Brontia and Chelontis).
Mylins Memorab. Sax. p. 45–47, fig. 2, 4, 5, 9, 10.
Volkman Siles. subt. p. 179. Pl. 30, fig. 6, E.
Hellwing Lith. p. 71. Pl. 8, fig. 13.
Bytemeister Pl. 23, fig. 270.
Baier Oryet. Nor. Pl. 3, fig. 31–34.
Schreber Lithog. Halensis. p. 103 a.
Gesner De Petref. p. 24.
Walch Délie, nat. II, p. 177. Pl. E. l a, fig. 2.– Ib. Suppl. IX d, fig. 2, p. 217.
Davila Catal. p. 180. N. 220. (La Bulle, le petit Globe).

Waller Syst. miner, p. 507.
Similar to G. vulgaris, this species has been known up to here only as a mold and most often
the two species have been confused by the authors. Van Phelsum and Klein had distinguished
them, it is true. But their successors took no account of these differentiations that, moreover, are
not always based on good characters. As I have said in describing G. vulgaris, most of the figures
of Klein and even the citations of nearly all the old authors, have appeared to me to be related to
this species, preferably to G. vulgaris. Others do not seem susceptible to determination. According
to Lamarck, the principal character of G. abbbreviatus consists of its conical form, shortened and
circular, that suffices in fact to make it recognizable from all the species of the genus. The height
is to the transverse diameter as 2 to 3, in adult specimens. It is greater in young specimens (fig. 12
to 14). Thanks to the kindness of De Luc, who has kindly confided to Agassiz a specimen with the
test (fig. 9–11), the only one that exists to my knowledge, I am able to complete today the study
of this interesting species, so generally distributed in the collections.
The test is thick, as in most Galerites. The ventral surface is nearly flat. The anal opening is
inframarginal and circular, its diameter is less considerable at the test surface than in the molds.
But this particularity is not only proper to our species, it is found also in G. vulgaris and other
species. It is explained by the reinforcement of the test that ordinarily occurs around this opening.
The mouth shows distinct traces of its decagonal form. Unfortunately, the test of the specimen
figured is not as well preserved for me to recognize the shape and disposition of the tubercles. The
pores are disposed in oblique pairs more distant from each other than in the other species. I have
not been able to distinguish, in a precise manner, the articulation of the plates of the ambulacral
areas. But I am led to think that the pores open in all the primary plates and that there are no
intercalary plates as in most of the preceding species. On the molds, the location of the pores is
indicated by small, very deep impressions forming an uninterrupted series on each side of a median
ridge that corresponds to the middle of the ambulacral area. The large specimen of fig. 9–11 and
the mold of fig. 15–17 both come from the detrital sands of Slade in northern Germany and makes
part of the beautiful collection of De Luc.
Goldfuss has figured this species under the name of G. vulgaris. The fossil that he describes
as G. abbreviatus could well be only a little more conical variety of the same species.

VIII. GALERITES ORBIGNYANA Ag.
Pl. 3, fig. 5–8.
SYN. Galerites Orbignyanus Ag. Catal. syst. Ectyp. p. 7.
This species is circular, like G. abbreviata, but instead of being conical, it is rounded and nearly
hemispherical (fig. 6 and 8). Another character that distinguishes it in a less precise way is the
position of the anus that is marginal and consequently visible from below and in profile (fig. 7 and
8) while, in G. abbreviata, the anus is visible only from below (fig. 11, 14 and 17). The ventral

surface is sightly concave with very swollen edges. The details of the test are very well preserved
in the specimen figured, but they have nothing special in their structure. Fig. 6 b shows an
ambulacral area seen with a magnifying glass, with the arrangement of the tubercles and the
ambulacral pores. Fig. 6 a represents some plates from an interambulacral area. The primary
tubercles are not very numerous. There are scarcely a dozen on a plate. In contrast, the miliary
tubercles are very abundant. Fig. 8 c finally shows several primary tubercles seen under a
microscope with the very numerous miliary tubercles that surround it.
I know this species by only a single specimen belonging to D’Orbigny and coming from
Touraine. It is, in all appearances, a Cretaceous fossil.

IX. GALERITES ANGULOSA Des.
Pl. 4 fig. 5–7.
It is still the contour of the test that constitutes the principal character of this species, in which
the pentagonal form seems to reach its greatest development. As usual, these are the ambulacra
that correspond to the protruding and angular parts. The length greatly exceeds the height and the
width. The anterior side is nearly two times as wide as the posterior side. The anus is entirely
marginal and appears to be less elliptical than in most other species. I have represented, in fig. 6
b, some interambulacral tubercles from the ventral edge seen with the microscope and showing
their detailed structure, and the way in which they are surrounded by miliary tubercles. In general,
the tubercles increase on the ventral surface and as the separation of the plates is more distinct one
notes a certain regular linearity that does not exist on the sides. The ambulacral pores are also
grouped in a completely special manner, so that three pairs of pores correspond to a small oblique
groove, as seen in fig. 1 a, that represents an ambulacral area from the ventral surface seen with
the magnifying glass. The specimen figured is the only one I know. It comes from the White Chalk
of England and was sent to Agassiz by the Marquis of Northampton.

X. GALERITES CASTANEA Ag.
Pl. 4, fig. 12–16.
SVN. Galerites Castanea Ag. Descr. des Ech. foss. de la Suisse 1º part. p. 77. Pl. 12, fig. 7, 9). —
Id. Catal. syst. Ectyp. p. 7.
Catopygus Castanea Ag. Prodr. and. Mém. de la Soc. d'Hist. nat. de Neuchâtel Vol. l, p.
183.
Nucleolites Castanea Al. Brong. in Cuvier Rech. sur les Ossem. foss. 4em Edit. Pl. Q. fig.
14. — Defr. Dict. sc. nat. V. 35, p. 214.— DeBl. Zooph. p. I88.
Pyrina Castanea DesMonl. Tabl. syn. p. 258. N° 3.
Galerites rothomagensis Ag. Catal. Syst. Ectvp. p. 7.

Knowledge of this species is due to Alex. Brongniart who figured it under the name of
Nuocleolites Castanea in the Ossemens fossils of Cuvier. Agassiz first placed it in his genus
Catopygus but described it with more details. In his Descriptions des Echinodermes fossiles de la
Suisse, he assigned it to its true place in the genus of Galerites. While recognizing the great
resemblance of this alpine species to a similar fossil from the Marly Chalk of Rouen, this naturalist
did not think it necessary to identify it and gave to the latter the name of G. rhothomagensis.
Having reprised later the comparison of these two fossils on more perfect specimens, for which I
must especially thank Doctor Mayor of Geneva, I think I can be sure that the specimen of Rouen,
which is represented in fig. 12 and 13, is identical to that of the Chalk of the Alps, or at least a
variety. This identity should not be surprising because we have several examples among the
Echinoderms. I shall cite Holaster suborbicularis in particular. It is very common in both localities.
G. Castanea is a sub-pentagonal species, longer than wide and wider than high. Its greatest
width is at the anterior part, between the two anterior ambulacral pairs. The posterior side is
sensibly narrowed, without however being as much as in G. angulosa. The posterior ridge is
scarcely sensible. The anus is large, elliptical and marginal. The test is thin, as we can see by the
fractures I have taken care to indicate in the specimen figured. I have not been able to observe the
details of the test as in the variety of Rouen, and I am sure that the tubercles there are more
numerous than in all the other species of the genus because the ambulacral areas in the middle of
the test have less than six rows of tubercles (fig. 13 b) and the plates of the interambulacral areas
have up to twenty-five primary tubercles (fig. 12 a).
The alpine specimens were found at Roposoir at the Montagne of Fis and at Sacconnet
where they are very common. The variety of Rouen does not appear to be very rare. I owe the two
specimens to the kindness of Studer.

XV. GALERITES LÆVIS Ag.
Pl. 4, fig. 8–11.
SYN. Galerites lævis Ag. Catal. syst. Ectyp. p. 7.
This species is made remarkable by some characters that, for not being very apparent, are
nevertheless precise. The most conspicuous consists in the form and size of the anus. It is supramarginal and raised to half the height of the test (fig. 9 and 10). The general form is indistinctly
pentagonal, enlarged in front, more-or-less narrowed behind. The height is scarcely more than half the length. The posterior or sur-anal ridge is inconspicuous. The ventral surface is nearly flat,
with a rounded edge. The tubercles are less numerous than in G. Casanea, particularly those of the
ambulacral areas that form scarcely four principal rows. The tubercles of the interambulacral areas
are very irregular. There are only ten or twelve on each plate, while we have seen that they are
much more numerous in the G. Castanea of Rouen.
I still know only one specimen of this species. It makes part of the collection of DesHayes and
originates without doubt from the Cretaceous terrains of France.

__________

CHAPTER II.
GENUS PYRlNA DESMOUL.
DesMoullins has united under this name several fossil species from the chalk that he
characterizes in the following manner: “form generally regular, circular or oval, more-or-less
swollen above; ventral surface flat, or slightly rounded, or slightly concave; top average; four
genital pores, interambulacral areas twice or three-times the ambulacral areas; ambulacra
complete, straight, flat, edged on each side by a single pair of pores very close together, united or
not by a groove, mouth symmetrical, central, round, little or not sunken; anus supra-marginal, or
between the edge and the top, oval or rounded, sometimes enormous.”3 This diagnosis is obviously
very vague. Also, we should not be surprised to see figured among the Pyrinids of DesMoulins
species that differ in essential points of their organization. Of the seven species that the author
enumerates in his Tableaux synonymiques, only three are known by the descriptions and the
figures. Theres are Pyrina Castanea, Rotula and depressa (Nucleolites Castanea, Rotula and
depressa of Alex. Brongniart)4 Now, P. Rotula is a true Discoidean. The species called Castanea,
as we have seen above, a true Galerite. And as DesMoulins himself agrees that the genus Pyrina
differs only by its higher anus, there would be only the species figured by Brongniart under the
name of Nucleolites depressa that remains in the genus Pyrina. Neverthelss, I believe with Agassiz
that, restraining the limits more precisely, this genus represents a natural section of the group of
Galerites. It suffices in fact to remove from the diagnosis of DesMoulins “a circular form and the
ambulacra united by a groove” to eliminate simultaneously the Discoidean and Catopygus to have
thus the true physiognomy of the genus Pyrina such as Agassiz has circumscribed in his
Characteres diagnostici annexed to his Catalogue systématique des moules d'Ecliinodermes
fossils du Musée de Neuchâtel. The Pyrinids thus delimited are Urchins elongated, ovoid,
swollen, with irregular tubercles, having the mouth central and the anus located on the posterior
surface. Close both to the Galerites and Globator, they differ from each other by the regularly oval
form, the Galerites being conical and sub-pentagonal and the Globators, circular. The same
characters separate them from Nucleopygus. In contrast, they greatly approach, by their exterior
appearance, Catopygus that is also oval in form and has supra-marginal anus but having at the
same time this major difference of petaloid ambulacra. As for the mouth of the Pyrinids, instead
of being round and symmetrical as DesMoulins says, it is on the contrary angular as in Galerites
and, moreover, elongated in the direction of the longitudinal diameter. But it is necessary to have
available perfectly preserved specimens to be sure of this. I have not been able to study the genital
system in a detailed way, but all that I have seen makes me presume that it is constructed in the
same way as the true Galerites.
The species described here are P. oculum Ag., P. ovata Ag., P. depressa DesM., and P.
pygæa DesM. that figures in his Catalogue syst. des moules of Agasssiz under the name of
Galerites pygæa. The first three are from the Middle and Upper Chalk, the latter is restricted to
the Neocomian terrain.
3

DesMoulins Etudes sur les Echinites. Prodr. p. 20.
The four other species are known to me only by the purely nominal citations of DesMoulins. It appears however to
be according to the synonymy of Leske that Pyrina dubia is a true Galerite; Pyrina petrocoriensis, which the author
says differs from the latter by the higher location of the anus could well be a species of Globator. P. cassidularis
(Echinoneus cassidularis DeBl.) appears to be a Catopygus. P. echinonea is completely unknown to me.

4

I. PYRINA OVULUM Ag.
Pl. 5, fig. 35–37.
SYN. Pyrina Ovulum Ag. Catal. syst. Ectyp. p. 7.
The physiognomy of this species appears to me to contain the most perfect expression of the
group of ovoid Galerites, which has been made, rightly or wrongly, the genus Pyrina. As wide in
front as behind, it forms a regular oval. The dorsal side is marked with a vey wide groove below
the anus and appears consequently truncated when examined from below (fig. 37) while it is less
seen from above (fig. 35). The anus itself is elliptical and located on the upper edge of the posterior
surface, so that it can be seen also from above. The mouth shows distinct traces of its angular form
and if it appears oblique here (fig. 37, it is without doubt accidental. The tubercles are denser than
in any species of Galerites. Examined with the microscope, they have the appearance of fig. 37 c.
I.e., that the large tubercles are distinctly mamelonated. The mamelon itself is perforated at the top
and surrounded by a small collar clearly striated at its base. The miliary tubercles in very large
number fill the space between the primary tubercles. The ambulacral areas have, in the middle of
the test, six rows of tubercles that are reduced to four near the top (fig. 35 a). The pores are
superimposed in a rather regular way, at least on the dorsal surface (fig. 35 a), while on the ventral
surface, they form small oblique lines composed of several superimposed pairs as shown in fig 37
that represents an ambulacral area taken from the ventral surface.
I know this species only from the figured specimen that was sent to Agassiz by DesHayes. It
comes from Cretaceous terrains of France.

II. PYRINA OVATA Ag.
Pl. 5, fig. 32–34.
SYN. Pyrina ovata Ag. Catal. syst. Ectyp. p. 7.
Between this species and the preceding, the difference is not great, and it could very well be
that they are only varieties of one and the same species. The form of P. ovata, like that of P.
ovulum, represents a regular oval. The anterior side and the posterior side are equally wide. The
dorsal surface is flat. The ventral surface is strongly rounded. The mouth, angular in form, is
located in the center. The only difference that I have noted is that the anus is elevated a little less
and that the sub-anal groove is less pronounced. The tubercles also are a little less dense.
Several specimens of this species were sent to Agassiz by d’Orbigny, who collected them in
the Lower Chalk of Saintes, near Charente.

III. PYRINA DEPRESSA DesMoul.
SYN. Pyrina depressa DesMoul. Tabl. syn. p. 258.
Nucleolites depressa Brong. in Cuvier Ossem. foss. 4me Ed. Pl. 2, fig. 17.
Galerites Castanea Ag. Catal. syst. Ectyp. p. 7. Nº 66 alone.
The generally imperfect state of preservation of this species and the rather incomplete figure
of it given by Alex. Brongniart in his Ossemens fossils have resulted in some errors that it is
important to correct before gong to the description of its specific characters. An Urchin of oblong
and ovoid form coming from the Mountain of Fis and very similar to that which concerns us here,
was sent to Agassiz. This scholar recognized that the ambulacra were petaloid and consequently
placed the species in his genus Catopygus. As it had the same form as Nucleolites depressa of
Brongniart and that it came from the same locality, Agassiz believed it was necessary to say they
are identical. This explains why Nucleolites depressus Brong. appears in Description des
Echinodermes fossiles de la Suisse as a synonym of Catopygus depressus. However, Dr. Mayor of
Geneva later collected in the same locality several specimens equally ovoid but whose simple
ambulacra indicate that it did not belong to the genus Catopygus. These are the specimens that I
designate here as Pyrina depressa. And as they resemble more the figure of Brongniart than the
species with petaloid ambulacra (Catopygus depressus Ag.), I believe it is necessary to refer,
preferably to the species that concerns us here, the synonymy of Brongniart, although the original
figure does not give the structure of the ambulacra in a precise manner. It will thus be important
in the future to distinguish Pyrina depressa from Catopygus depressa that, although very similar
in form, belongs to another group. In his Catalogue systématique des moules d'Echinodermes
fossiles, Agassiz made this species Galerites Castanea, envisaging it incorrectly as a young of this
species. It cannot be denied in fact that P. depressa does not greatly resemble Galerites because,
despite its oval and elongated form, the rudiments of this pentagonal form that characterizes most
Galerites is still distinctly seen. The anus, although located on the posterior surface, is less elevated
than in the other species, so that it can be said, without being rash, that Pyrina depressa forms the
transition from the Pyrinids to the true Galerites. The test is not well enough preserved so that the
details can be seen, but we see by the fractures that it is extremely thin. The ambulacral areas are
proportionally very narrow. The are scarcely wider than a third of the interambulacral areas. The
ventral surface is swollen without being rounded. The mouth, in the center, is distinctly pentagonal
in the specimen figured. The anus is very large and elliptical in form but pointed.
I still know only a few specimens of this species that come from the Cretaceous of the Fis and
Reposoir mountains. Circumstances beyond my control have prevented me from giving figures. It
will be easy however with the aid of this description to distinguish it from its congeners if we recall
that is sensibly more swollen in front than behind and that the anus is less high.

IV. PYRINA PYGÆA Des.
Pl. 5, fig. 27–31.
SYN. Galerites pygæa Ag. Descr. des Echi. foss. de la Suisse 1re part p. 78. Pl. 12, fig. 3–6. —
Catal, syst. Ectyp. p. 7.
Although quite common in the yellow limestone of the Neocomian stage, this species is rarely
well preserved. The specimen represented in my figures 27–3- is the only one that has all the parts
of the test intact. Its ovoid form and the position of the anus at the posterior edge has led me to
transfer it from the genus Galerites, in which it was placed by Agassiz, into the genus Pyrina, of
which it has all the physiognomy. There is, in fact, no difference in width between the anterior
side and the posterior side. The dorsal surface is more-or-less flat, although the ventral surface is
strongly rounded. It is only accidental that the mouth, found in the center, appears here oblique
(fig. 30). It is probable that in the normal state, it is angular as in the other species of the genus.
The tubercles are very numerous, but their number decreases greatly near the top. Fig 32 a
represents some tubercles from the interambulacral area, showing their detailed structure and the
way in which they are surrounded by miliary tubercles. The crenulations of the base of the
mamelons, that are so distinct in the tubercles of P. Ovulum (fig. 37 c), here must be very fine
because I could not see them even with the microscope. Fig. 28 represents a specimen of large
size, from the same terrain of the vicinity of Neuchâtel, but less swollen and wider than the other
and that could well be a variety of the species.

CHAPTER III.
GENUS GLOBATOR Ag.
__________
This genus was established by Agassiz in his Charateres diagnostici, etc., annexed to the
catalogue des moules d'Echinodermes fossiles du Musée de Neuchàtel. In reality, it differs from
the Galerites and Pyrinids only by its form. Also, we can be tempted, for this reason, to place its
validity in doubt. However, if we recall that a fundamental trait of the Galerites consists in their
more-or-less pentagonal form and that, however circular that they appear, they are all narrower on
the posterior side than on the anterior side, and that, in all, the anus is surmounted by a more-orless protruding ridge, we will understand that a nearly globular species as wide behind as in front,
and without any trace of a sur-anal ridge, appeared to Agassiz worth of becoming the type of a
particular genus, as all other naturalists have separated Echinometra from Echinus, only because
of their elongated form. The position of the anus in the middle of the posterior surface cannot be
seen as a generic character as it is the same in some Galerites, among others in Galerites Globulus.
This genus still has only a single species, Globator Nucleus.

GLOBATOR NUCLEUS Ag.
Pl. 3, fig. 1–4.
SYN. Globator Nucleus Ag. Catal. syst. Ectyp. p. 7.
The circular and globular form of this species, until now the only one of its genus, stands out
in a rather obvious way in the attached figures, so that I dispense with insisting on this character.
This form is due essentially to the narrowness of the ventral surface, which is almost nearly
eliminated. The mouth in the center is angular and, moreover, it appears to be elongated in the
direction of the longitudinal diameter. In this regard, Globator, which concerns us here, seems to
approach the Pyrinids more than the Galerites. Perhaps one day we shall find this form corresponds
to some peculiarities of the masticatory apparatus. The anus is elliptical and located in the middle
of the posterior surface.
The genital system, which is very well preserved in the specimen figured, as the same
dimensions and conforms nearly in the same way as that of Galerites Globulus. The four paired
genital plates are pierced by a very apparent hole. The unpaired plate is completely missing. The
ocellar plates, five in number, are also as large as the genital plates, but their pores are of an
extreme smallness and are scarcely seen with the magnifying glass ((fig. 1 a). As for the details of
the test, the primary tubercles are very numerous, distinctly mamelonated, pierced at the top and

crenelated at the base of the mamelon. Each tubercle arises from a circular smooth zone that is
especially distinct and deep on the ventral surface. The ambulacral areas have four rows of
tubercles, but they are not very regular. I have not been able to assure myself whether the plates
that compose them are all the same form, of it there some primordials and some intercalated as in
the true Galerites. The pores are arranged in oblique pairs.
I know of only one specimen, the same that Agassiz made a mold for his collection of molds.
It makes part of the collection of DesHayes. Its origin is not known, but I do not doubt that it is a
Cretaceous fossil.

CHAPTER IV.
GENUS NUCLEOPYGUS Agass.
__________
This genus, instituted like the preceding by Agassiz in his Catalogue systématique des moules
d'Echinodermes fossiles, contains some species that have the general physiognomy of the
Nucleolites, but that differ in that the ambulacra, instead of being petaloid, are simple and diverge
from the top to the edge. Now if it true that the form and the exterior arrangement of the pores
correspond to the particularities of the organization of the respiratory system, the place that we
shall assign to species of which it is a question here should be subordinated to the value that we
accord to the modifications of the respiratory system. If we attach a great importance to these
organs, we should place Nucleopygus near the Galerites as we do here. If, on the contrary, later
observations indicate that the form and the arrangement of the ambulacral pores do not implicate
a particular respiratory apparatus, we must relate them to the Nucleolites with which they have
exteriorly the greatest resemblance.
As a result of all this, Nucleopygus has, up to a certain point, a middle place between the
Galerites and the Nucleolites. They are small, depressed urchins, with irregularly distributed
tubercles, having a mouth in the center of the ventral surface while the anus is on the dorsal surface,
very near the top and even opens into a kind of groove as is the case of Nucleolites. But on the
other hand, the ambulacra are simple, i.e., the ambulacral pores are not united on the dorsal surface
by small transverse ridges but, on the contrary arranged by oblique pairs superimposed as in the
Galerites.
I still know only two species of this genus, both belonging to the Cretaceous formation.

I. NUCLEOPYGUS MINOR Ag.
Pl. 5, fig. 20–22.
SYN. Nucleopygus minor Ag. Catal. syst. Ectyp. p. 7.
This small species has to the highest degree the physiognomy of true Nucleolites. Like the
latter, it is rounded and narrowed in front, truncated and widened behind. The anterior side is
sensibly more swollen than the posterior side, which appears even more sloping when examined
in profile (fig. 21). The mouth is located nearly in the center of the ventral surface, in a large
angular depression. The anus opens at the base of a large groove, near the top (fig. 20). This
ensemble of characters is of the nature to suggest a true Nucleolites, especially as the ambulacra
are so small that we can hardly seen them even with a magnifying glass. But if we make a rigorous
examination, we are not slow to see that the ambulacral pores continue in a uniform manner from
the top nearly to the mouth without being united by a transverse groove (see the magnified drawing
of fig 21 a that represents the upper part of an ambulacral area). Therefore, according to the
principles that I presented in the article on the genus, we should not hesitate to place this small
species among the Nucleopygus. The tubercles are very dense, as can be seen in fig. 21 b that
represents a portion of an interambulacral area seen with a magnifying glass. Moreover, the
mamelons of these tubercles are not perforated at their top, nor striated at their base.
I know of this species only by the figured specimen that makes part of the magnificent
collection of DesHayes. It is, according to all appearances, a Cretaceous fossil.

II. NUCLEOPYGUS INCISUS Ag.
Pl. 5, fig. 23–26.
SYN. Nucleopygus incisus Ag. Catal. syst. Ectyp. p. 7.
This species is one of those whose classification presents the greatest difficulties. It is very
different from the preceding, and nothing in it recalls the type of Nucleolites. Its general
physiognomy approaches on the contrary the Pyrinids, of which it has an oval form and the
ambulacra. But it has at the same time a sloping posterior side (fig.24) and the anus, without being
lodged at the bottom of a groove, is very near the top (fig. 23). This last consideration without
doubt led Agassiz to place our species in his genus Nucleopygus, in which I leave it, not wanting
to make a species that is still known only by a single specimen, the type of a new genus. Perhaps
it will be incorporated later into the genus Pyrina, when it is recognized that the position of the
anus should not constitute a single generic character. The anterior side and the posterior side are
the same width and equally rounded. The ventral surface is bulging and the mouth that occupies
the center is angular. The anus is very large and pyriform. The tubercles are numerous and arranged
in the same manner as in the Pyrinids. I have not been able to distinguish the details of the genital

system, nor the form of the plates of the ambulacral areas. All that I have seen is that the pores are
simple and not united by a groove.
The original belongs to the Museum of Neuchâtel. Its origin is not known to me in a certain
manner, but I am led to believe that it is a fossil Neocomian.

__________

CHAPTER V.
GENUS CARATOMUS Ag.
__________
This genus is composed in general only of small species, near to those of the true Galerites,
but having however an ensemble of characters that give them a special physiognomy. First, the
elevated and sub-pentagonal form of the Galerites is here replaced by a depressed form, oval or
circular. The anterior side is no longer exceeded in width the posterior side. And if we note, in this
regard, some difference between the front and the back, it is especially the posterior side that is
wider. We would not confuse the Carotomids with the Pyrinids because of their very different
form and because the anus is invariable located on the ventral surface and surmounted by a kind
of ridge that, in some species, becomes a very prominent rostrum. The mouth is central and circular
in appearance. But when we examine it with care in a well-preserved specimen, we do not fail to
recognize there the decagonal form that is common to nearly all the group. The tubercles are very
fine, and irregularly distributed on the surface of the test. The genital system is composed of four
paired genital plates and five very small ocellar plates. But it is rare that we can distinguish them.
The masticatory apparatus is completely unknown to us. But we have a proof of its existence
in the small hollows that surround the ventral surface of the mouth and that are traduced in the
mold into the form of small, protruding bulges (Pl. V, fig. 19). As we have said, in treating the true
Galerites, it is probable that these small hollows serve to fix the jaws in some way.
The species known to this day number five, and all come from the upper stages of the
Cretaceous formation.

I. CARATOMUS AVELLANA Ag.
Pl. 5, fig. 11–13.
SYN. Caratomus Avellana Ag. Catal. syst. Ectyp. p. 7.
Catopygus Avellana DuB. Voy. au Caucase. Pl. I, fig. 19–21.
This species, figured for the first time under the name of Catopygus Avellana by Dubois de
Montpéreux, unites to a high degree all the characters that I have enumerated above as distinctive
of the Caratomids. It is for this reason that I envisage it as type for the genus. Its form is oval and
depressed. Its largest width is behind the summit. But, from this point, the test abruptly narrows to
form a rostrum that is quite sensible. The anus is inframarginal and situated at the end of the
rostrum. The ventral surface is not perfectly flat. Its edges are very rounded. The mouth is small.
But there is no doubt that by a pressure that it appears irregular in the specimen figured. The
tubercles, whose smallness makes them imperceptible to the naked eye are few. We scarcely count
eight to ten in a plate of the interambulacral area. The test, without being very thick, is however
for from being thin. I have been quite happy to discover in a specimen belonging to DuBois de
Montpéreux, the disposition of the plates in the ambulacral areas. They are notched in a way to
form a very pronounced zig-zag on the median line. All the plates are equal, and we do not see, as
in the Galerites, intercalated plates in which open some of the ambulacral pores. The pores are
moreover very small as we can see in the magnified drawing of fig. 11 a that represents an
ambulacrum of the dorsal surface. Fig. 12 b represent the disposition of the genital system at the
same magnification. The paired genital plates are large, pentagonal and perforated at their top. The
unaired plate appears to be completely missing. The ocellar plates are so small that it has been
impossible for me to assure myself that they are perforated. However, analogy obliges us in some
way to suppose it.
The fossil is specific to the chalk, and it is not without interest to have encountered it in the
same chalk of Crimea where it was discovered by DuBois de Montpéreux and in the Cretaceous
terrains of France where it has been collected by DesHayes.

II. CARATOMUS FABA Ag.
Pl, 5, fig. 8–10.
SYN. Caratomus Faba Ag. Catal. syst. Ectyp. p. 7.
This species is distinguished from C. Avellana only by its more elongated and more regularly
oval form. The posterior side does not exceed in width the anterior side. The posterior rostrum
appears to be less marked. Despite these peculiarities, the physiognomy of the two species is nearly
the same. We can even keep doubts about the specific differences if the characters that I just
assigned to our species were taken from a single specimen. But having seen all of a series of
individuals having constantly these same particularities, I think that Agassiz was correct to make
of this fossil a species distinct from C. Avellana.
The specimen figured is part of the collection of Michelin, who sent it to Agassiz without
indicating its origin. I have seen other no less well-preserved, coming from the Ile d’Aix, the mouth
of the Charente where they were collected by Alcide d’Orbigny.

III. CARATOMUS HEMISPHÆRICUS Des.
Pl. 5, fig. 14–15.
The name of this species indicates the conspicuous character that is its regularly hemispherical
form. The posterior rostrum is indicated only by a weak swelling above the anus, nearly like in the
Galerites. The anus itself is completely marginal. The ventral surface is flat. The mouth that is in
the center appears at first glance to be circular. But when one examines it carefully, in wellpreserved specimens, the decagonal form that appears to be common to all the species is
recognized. The tubercles are a little denser than in the preceding species. It appears it is the same
with the ambulacral pores. The genital system has the same arrangement of plates as we have
described with C. Avellana. The interior mold, of which I have represented a very well-preserved
specimen (fig. 17, 18 and 19) has the same physiognomy as the individuals with their test, although
it is much larger than any of those that I know. We note on the periphery of the mouth, the five
pairs of small bulges of which I spoke in the article on the genus. They correspond to the
ambulacral areas and are more developed than in most of the molds of the true Galerites.
This species appears too be quite common in the White Chalk of England. The Marquis of
Northampton had the kindness to send a complete series to Agassiz.
Galerites sulcato-radiatus of Goldfuss (Petref. Pl. XL, fig. 4) is a species very close to this
one, but less swollen.

IV. CARATOMUS ORBICULARIS Ag.
Pl. 5, fig. 5–7.
SYN. Caratomus orbicularis Ag. Catal. syst. Ectyp. p. 7.
A very striking character of this species is the nearly complete absence of the posterior rostrum
that we have reported as characteristic of the genus of Carotomus. The absence could raise some
doubt about its generic position if the ensemble of its other characters and its completely similar
physiognomy to that of un-doubted species tells us it is nonetheless a true Caratomid. Its form is
perfectly circular and even hemispherical. Its ventral surface is swollen rather than flat. The mouth
in the center is small. The anus is marginal so that it seen equally in profile and from below. The
tubercles are scattered and proportionally larger than in C. Avellana. The genital system seems to
have the same structure as in the latter species.
The specimen comes from the chalk of Villers and we sent to me by Studer. I have seen others
in the collection of Michelin. All are very small, scarcely 1.2 cm in diameter.

V. CARATOMUS ROSTRATUS Ag.
Pl. 5, fig. 1–4.
SYN. Caratomus rostratus Ag. Catal, syst. Ectvp. p. 7.
This species is striking at first glance by its very pointed rostrum that gives it a pyriform
appearance. It is in addition very depressed. The anus, located at the end of the rostrum, is
completely inframarginal. The mouth opens in the center of the ventral surface that is slightly
concave. The tubercles of the surface are sparse and quite large proportionally to the size of the
Urchin. With the aid of these characters, which are all very precise. We take no risk in confusing
this species with any of its congeners. In contrast, the generic characters are more difficult to
demonstrate because the ambulacra are very indistinct. It was only after exposing a specimen to
the action of an acid that Agassiz was able to discover the arrangement of the ambulacral pores.
Once he had recognized, by this means, that the pores are not united on the dorsal surface by a
transverse groove, or in other terms, that the ambulacra are not petaloid, the generic position of
this species could no longer be in doubt, and it was in his genus Caratomus that it should be placed.
Fig. 1, 3 and 4 represent this small Urchin at natural size. Fig 2 is a drawing enlarged with a
magnifying glass, showing the disposition of the tubercles that are scarcely seen otherwise. Fig 2
a, finally, represents a portion of an interambulacral area taken from the dorsal surface. Despite
this enlargement, the pores are scarcely recognizable. However, we can see that they are arranged
by oblique pairs that are rather distant from each other.
The original of my figured was sent to me by DesHayes and came, from all appearances, from
the White Chalk of France.

CHAPTER VI.
GENUS ECHINONEUS Van Phel.
_________
This genus, first instituted by van Phelsum, under the Dutch name of Egelschuitje, and
accepted by Leske and later by Lamark under the name of Echinoneus, contains some living
species characterized by their ovoid form and by their ventral anus near the mouth. Lamarck said,
“We distinguish the Fibularids by their complete ambulacra that radiate from the top to the base,
and from the Galerites because they have the anus near the mouth.” This first distinction was not
accepted by Goldfuss, who mixed the Fibularids and the Echinooneans into a single genus, under
the pretext that there exists, among the Fibularids, species with non-convergent ambulacra. It is
true that Fibularia subglobosa, which he cites as an example, does not have arced poriferous zones
at their ends. But these zones are no less limited to the dorsal surface, or, if they continue to the
ventral surface, it is in a different form. But even supposing that the difference was not real with
regards to the ambulacra, it is no less necessary to separate the Echinoneans from the Fibularids
because of the shape of their mouth. All the known Echinoneans until today have an oblique mouth.
When we see for the first time an Echinonean, we are naturally led to attribute this particularity to
some accident, especially since one of the two species of Leske has the name of E. cyclostomus
(round mouth). But when we have had the opportunity to study numerous specimens belonging to
different species and we find all with this singular mouth form, we are forced to see a generic
character. But then, how is it that all the authors speak of a species with a round mouth? I have
sought this singular species in vain. Moreover, all the specimens of E. cyclostomus of the Museum
of Paris, according to which Lamarck made his descriptions, have an oblique mouth.
Consequently, I am led to believe that this character of a round mouth was taken from some design
of an old author, either Breynius or Séba, and that from there it has passed into the accepted,
without anyone having since thought to verify it. If it were otherwise, such an exception would be
sufficient to refer E. cyclostomus to another genus. It is this that DesMoulins felt as he placed it in
the genus Galerites under the name Galerites echinonea, noting however that he had not seen the
specimen. The same reasons separate the Echinoneans from the Pyrinids that differ, in addition, in
that they have the anus on the posterior surface.
The relations of this particular form of mouth with the masticatory apparatus remain unknown
to me. Not only have I not found this apparatus in any of the species that Agassiz has kindly
confided to me for this work, but I also made sure that there is not the least trace of auricles on the
internal periphery of the mouth so that, far from being able to give in this regard satisfactory
explanations, I am also asking myself if there really exists a masticatory apparatus in the
Echinoneans. The analogy raises doubts because we know of no genus of the family of
Clypeasteroids whose masticatory apparatus is not supported by auricles.
Another character, less apparent, but that merits no less to be stated is that the tubercles are not
perforated nor ornamented with a collar with ridges at their base as is the case in all the other
genera of this group. This character, although in appearance of little importance, merits however
of being taken into consideration because of its constancy in the other groups of the order of

Echinites. It constitutes, among others, one of the differences that distinguishes the true Cidarid
from the true Echinus.
The genital system is, in appearance, simple because it is composed of four gonopores forming
a regular square and corresponding to the top to the four pairs of interambulacral areas. I have not
been able to see in any of the species described below, the least trace of sutures indicating the
contours of the plates. However, I do not doubt that the plates exist because they are a fundamental
character of all the families. If we do not perceive them, it is probably because the sutures are too
tight. They are not seen on the internal surface.
It is a last character that merits particular of attracting out attention. When we examine a
species of any species of Echinonean with the aid of a strong magnifying glass, we distinguish
between the primary and miliary tubercles, which are mamelonated and opaque, a considerable
number of transparent tubercles, often as large as the primary tubercles, but easily escaping being
seen because of their transparency. These tubercles, that I call vitreous tubercles, are not
mamelonated and consequently have no spines. I hesitated a long time to give a function to them
because, as we do not find them in living species, I suggest they are nothing other than
mucilaginous globules or vesicles. These doubts could be resolved only by microscopic
observation. I addressed this to Valentin who, having examined a fragment of the test of E.
conformis, found the calcareous network formed in the same manner as that of Echinus (see
Monogr. d’Ech. viv. et fossles, 4º book), but with the difference that the mesh, instead of being
empty, was filled with a transparent substance that, near the surface, covered even the pillars in a
way to make a homogeneous layer. It is without doubt this enameled substance that forms the
vitreous tubercles. These tubercles are more-or-less numerous, and their dimensions are variable
according to the species. In general, they are more numerous than the primary tubercles, at least
on the dorsal surface, while they are constantly smaller and rarer on the ventral surface. These
variations are not a great help in determining the species. It is for this goal that I have added, for
each of the species represented, several figures enlarged with the microscope.
The Echinoneans are known only in the present period in which they are, up to the present, the
only representatives of the group of Galerites or Clypeasteroids with simple ambulacra. They are
also the only ones whose spines are known to us. Still, I have seen them only on a single specimen
of Echin. conformis (Pl. 6, fig. 18–21). These are very small processes as we can infer from the
smallness of the tubercles. But their structure is nonetheless interesting. Not only are they distinctly
ridged, but we note also in them a kind of transverse division by rings, a division that is found in
no other genus. The spines of the miliary tubercles are so small that we scarcely distinguish them
with a magnifying glass.
As for the species, they so strongly resemble each other in form and physiognomy that it often
is necessary to have recourse to a magnifying glass or a microscope to recognize the differences.

1. ECHINONEUS CYCLOSTOMUS Leske.

Pl. 6, fig. 13–15.
SYN. Echinoneus cyclostomus Leske ap. Klein . p. 173, Pl. 37, fig. 3, 4. — Lam. III, p. 304. —
Encycl. méthod. Pl. 153 , fig. 19, 20. — E. Desl. Enc. V. 2, p. 290.— DeBl. Dict. sc.
nat. V. 14, p. 196. Ag. Prodr. (Mém. Neuch. p. 187).
Echinus cyclostomus L. Gm. p. 3183.
Galerites echinonea DcsMoul. Tabl. syn. p. 246.
Oursin cyclostome Bosc. Déterv. V. 24, p. 280.
Séba Mus. 111, Pl. 15, fig. 33–38.
Breynius Sched. p. 57, Pl. 2, fig. 5–6.
Boccone Obs. nat. p. 219.
Rumph Amb. p. 6, Pl. 14, fig. D.
Müller Del. p. 90 , Pl. D. 1, fig. 11.
Van Phelsum p. 32, sp. 1 (Roundmouth).
Baier Oryet. Pl. 3, fig. 35.
It is rather difficult, in examining the figures of Breynius and Leske, that Lamarck relates to
E. cyclostomus, to reach a rigorous determination of the species that he wanted to describe. First,
the figure of Leske is too imperfect to be able to serve as a guide. There is more. It is even incorrect
because the anus is placed on the dorsal surface and if the description of the author says positively
“anus oblongiis, ori vicinus,” one should assume it represents an Urchin of another genus. The
figures of Breynius and of Séba are better, but I doubt that they are perfectly correct because the
anus, instead of being large and elliptical, is very small and circular in form. Lamarck, in the
diagnosis he gives of this species, seems to me equally led into error because he says it has a round
mouth and five gonopores, assigning it thus two characters that are found in no species of
Echinooneans that I have had the opportunity to examine. All, on the contrary, have a transversely
oblique mouth and four gonopores.
In the presence of these contradictory indications, we understand that it is only a very dubious
way that I can relate the synonyms above to one species rather than another. If, despite this, I am
decided to do it, it is because I feel the need to fix in a more rigorous way the limit of the species
and not wanting to replace by new names the name already consecrated by science. I have believed
it necessary to preserve the name E. cyclostomus to that which, by it general form, most approaches
the figures mentioned below.
The species figured here under the name of E. cyclostomus is distinguished by its wide and
ovoid form, that it is also proportionally the most depressed. Between the anterior side and the
posterior side, there is only a very small difference in width. The ventral surface is sensibly
concave. But. I repeat, the mouth is not at all round, but oblique, as in all the other species (fig.
15). The anus, which is very near, is large and elliptical. The test is extremely thin to a degree that
it is nearly transparent. The articulation of the plates is indicated by a little darker line.
The genital system has nothing special in its structure. The four gonopores are very visible, but
there is no trace of a fifth pore. The ocellar pores, five in number, are very distinct on the internal
surface. Examined with the magnifying glass, the tubercles of the interambulacral area have the
appearance in fig. 13 a. If we examine some of tubercles with the microscope, they present the
aspect in fig 13 b. I.e., the primary tubercles are distinctly mamelonated and raised on a vertical

conical base, while the vitreous tubercles that surround them are much more numerous and are
only half their size. On the ventral surface, the difference between the primary tubercles and the
vitreous tubers is still greater (fig. 15 c). The miliary tubercles are distinguished from the vitreous
tubercles by the darker appearance and their being mamelonated like the primary tubercles.
Agassiz possesses several specimens of this species from Lord Hood Islands and others that
were sent to him by Michelin without indication of origin. The specimen figured is from these.

II. ECHINONEUS MINOR Leske.
Pl. 6, fig. 16.
SYN. Echinoneus minor Leske ap. Klein. p. 174, Pl. 49, fit. 8–9.
Echinoneus semilunaris var. 2. Lam. III, p. 304. — E. Desl. V. 2, p. 290. — Ag. Prodr.
(Mém. Neuch. V. 4, p. 187). — DesMoul. Tabl. syn. p. 340.— Lamour. Dict. sc. nat.
V. 6, p. 38.— DeBl Zooph. p. 193.
Echinus oralis Mus. Tessin. p. lJ4, Pl. 6, fig. 2.
Séba Mus. III, Pl. 10. fig. 7 a b.
Van Phelsum p. 32, sp. 2 (Speletmond).
D'Argemille, Pl. 57, fig. B 6 and B. 7.
Lamarck accepts, in the species he reports under the name E. semilunaris, two varieties, and
refers to the second the species that Leske designated under the name E. minor. Now, as the figure
of Leske greatly resembles by its general form, a species collected by Latrobe at Trinity and sent
to Agassiz, I have not hesitated to identify it. The essential character of this species consists in its
very elongated form, rounded at the top and that appears nearly cylindrical. The anus is very near
the mouth. Its form is more-or-less wedge-shaped. I had envisaged at the beginning this species as
a variety of E. conformis, and it is this that had led me give only a single figure. But having
recognized later that it differs by its microscopic structure, I have had to describe it as a separate
species. Fig. 16 a compared to fig. 19 a shows at first glance this difference. The vitreous tubercles
are here much smaller than in E. conformis. In contrast, the miliary tubercles are larger and reach
nearly the size of the vitreous tubercles. As for the first variety of E. semilunaris of Lamarck, to
which the author referred the figure of Séba, Vol. III, Pl. 15, fig. 37, I still have not encountered
up to now a species that can be related to it with any certainty.

III. ECHINONEUS GIBBOSUS Lam.

Pl. 6, fig. 4–6.
SYN. Echinoneus gibbosus Lam. III, p. 305. — E. Desl Enc. V. 2, p. 296. — DeBl. Dict. sc. nat.
V. 14, p. 196. —Ag. Prodr. (Mém. Neuch. p. 187).— DesMoul. Tabl. syn. p. 340.
We distinguish quite easily this species with its hunchback form that contrasts rather sharply
with the regular and ovoid form of the other species. Lamarck, who gave it for this reason the name
of gibbosus, said it was larger than the other known species. But as he did not indicate the
dimensions and he did not cite any figures, I cannot think that this indication should serve as a
guide in species determination. The specimen of which I give here several figures seen by different
surfaces would be a young because not only is it not larger than the other species, but it is even
among the smallest. The poriferous zones are located in the narrow and deep grooves that make
the ambulacral areas stand out very well from the interambulacral areas. Fig. 5 b represents the
dorsal part of an interambulacral area, seen with a magnifying glass and showing the arrangement
of the pores and the tubercles. The microscopic structure varies considerably according to the
regions of the test. On the dorsal surface, the primary tubercles are not much larger than the
vitreous tubercles. These latter, although numerous, are however proportionally fewer than in E.
cruciatus (fig. 1 b). The miliary tubercles are dispersed here and there, without apparent order, in
the interstices of the primary and vitreous tubercles (fig. 4 a). Fig 6 c represents some primary
tubercles from the ventral surface, surrounded by some miliary tubercles. The vitreous tubercles
here have nearly completely disappeared.
I do not know the origin of this species, Lamarck indicates, but in a dubious way, the seas of
America.

IV. ECHINONEUS CRUCIATUS Ag.
Pl. 6, fig. 1–3.
In the midst of the general uniformity that makes the specific determination so difficult, this
species is distinguished by several characters easy to recognize. It is regularly ovoid. Its dorsal
surface is very flat. But its essential character is in its tubercles. The primary tubercles are small
and proportionally few (fig. 1 a), especially if we compare them to the vitreous tubercles. On the
dorsal surface, these latter are three times as numerous and, for the least, as large as the primary
tubercles. But to have a correct idea of these relations, it is nearly indispensable to examine the
test with the microscope. Fig 1 b represents a portion of an interambulacral area seen in this way.
The numerical relation of the tubercles is completely different from the ventral surface where the
primary tubercles acquire a marked preponderance over the vitreous tubercles that are scarcely
larger than the miliary tubercles (see fig. 3 c). The mouth and anal openings have nothing special,
nor the genital system.

The locality of this species is unknown. I still know only one specimen that is part of the
Museum of Neuchâtel.

V. ECHINONEUS ELEGANS Des.
Pl. 6, fig. 7–9.
This species is very near E. cyclostomus, and it could even be that it is only a variety. However,
I thought to note in it some particularities in it that, whatever the value we give them, merit to be
mentioned. First, it is more elongated and proportionally less depressed. The difference in width
between the anterior side and posterior side is more notable. Finally, the test is also thicker. Passing
to the study of details, we find that the tubercles are in general very numerous, as seen in fig. 7 a
and 8 c, that represent, the first, an interambulacral area and, the second, an ambulacral area of the
dorsal surface, seen with the magnifying glass. This latter figure indicates in addition, in a very
distinct way, the disposition of the pores that are here arranged in superimposed and slightly
oblique pairs. On the ventral surface, these same pairs are much less apparent and very oblique
(fig. 9 d). The microscopic details, such as represented in fig. 7 b and 9 e, do not differ in a sensible
manner from those of E. cyclostomus, as we can see in comparing these figures with fig. 13 b and
15 c, that represent the same parts in E. cyclostomus.
Agassiz possesses several specimens of this species that come from the island of Puerto Rico
where they were collected by Auguste Mayor.

VI. ECHINONEUS SERIALIS Des.
Pl. 6, fig. 10–12.
I have called this species serialis because it is up to here the only one whose tubercles are
arranged in regular series and this character, which is especially striking in the ambulacral areas
(fig. 11 c) suffices establishing it as a new species. It is an Urchin of rather large size, with the
dorsal surface very depressed and nearly flat. The anterior side is sensibly narrower than the
posterior side. The test is thick. The anus, very near the mouth, is large and especially remarkable
for its width (fig. 12). Finally, the serial disposition of the tubercles, which are very apparent, gives
the test a completely particular elegance that the other Echinoneans do not have. The regularity
and the size of the primary tubercles seems in some way bought at the expense of the vitreous
tubercles, which are proportionally smaller than in any other species, as shown in fig. 10 & that
represents a part of an interambulacral area seem with a microscope. On the ventral surface, each
tubercle arises from the middle of a distinctly hexagonal surface (fig. 12 d). The vitreous tubercles
are here very few in number and limited, in some way, to the corners of the hexagon.
I know this species only by a single specimen that was sent to Agassiz by Michelin. Its color
is a deep brown shading to violet, on which the tubercles, nacreous in appearance, stand out in a
very gracious manner. Its locality is not known.

VII. ECHINONEUS CONFORMIS Des.
Pl. 6, fig. 17–21.
This species has great affinities with several of its congeners. It is very swollen, nearly like E.
minor. However, the anterior side and the posterior side are more uniform (fig. 18). The mouth is
wide, oblique and very near the anus that is itself very large (fig. 20). The specimen figured is, in
this regard, all the more precious as not only the contours of the orifices are intact, but as the anal
plates there are still preserved and permit consequently a detailed study of their parts. Fig. 20 b
represents them in their natural position, see with the magnifying glass. A circle of plates, rather
similar in form, although of variable size and that are probably immobile during life, are on the
immediate periphery of the opening. In the middle of this first circle, we note other plates, of
different for, surrounding a conspicuous button that, probably, is displaced to give passage to the
excrements. All these plates have tubercles with small spines.
The details of the test (fig. 19 a) recall those of E. elegans. The primary tubercles are larger
than the vitreous tubercles, and the interstices of these latter have scattered miliary tubercles.
This species is until now the only one in which I have found the spines attached to the test. I
have thus been able to assure myself that it is only primary and miliary tubercles that have spines.
The vitreous tubercles do not have them at all. These spines are too small to be seen with the naked
eye, The magnifying glass is not enough, and it is necessary to have recourse to the microscope.
Fig. 18 and 20 show some parts of the test with these spines. We distinguish clearly the head or
condyloid part. It is entirely smooth. The collar, that separates the head from the stalk, is
protruding, but very narrow. The stalk itself has vey fine longitudinal ridges but protruding. We
see there, in addition, some transverse rings that we are tempted to take for growth rings.
Fig. 17 a represents a large specimen with a little different form but however swollen. Perhaps
it belongs to another species. However, its microscopic structure (fig. 17 a) does not appear to me
to require a specific separation.
The origin of the two specimens is unknown to me.

CHAPTER VII.
GENUS DISCOIDEA Gray.
__________
The genus Discoidea could be the most difficult of all the group of Galerites because of the
great uniformity of the species and still more because of its close relation with the Galerites.
Originally established by Klein under the name of Discoïdes, it has had the fate of many others,
i.e., the more recent naturalists did not take it into account. Linnaeus does not even mention it.
Leske, Larmarck, Goldfuss and DesMoulins placed it in the Galerites. It is only in recent times
that Gray again gave it its rights, but still with only a single species, Discoidea rotularis that is
nothing other, according to his own citation, the Discoides subuculus of Klein. Very recently,
Agassiz has described and figured some new species in his Descr. d'Ech. foss. de la Suisse
accompanying them with a generic description5 that he summarized in the following way: “These
are Urchins of circular form, having the mouth in the center of the ventral surface and ornamented
with ten crenulations. The anus is large, oval, ordinarily submarginal, rarely marginal. The
ambulacra are composed of two rows of small, round pores that are very close together. The
tubercles, arranged in regular rows, are perforated and mamelonated. The intermediary space
between the primary rows is covered with a fine granulation, often imperceptible to the naked eye.
The apical disk is at the top of the disk. It is formed of a central pad surrounded by five genital
plates and five intragenital plates”. I have only little to add to this description of the genus
Discoidea. I shall say only that the study of a large number of species, both Jurassic and
Cretaceous, made me discover certain combinations of characters that seem to bring together more
particularly some species and at the same time they separate others. When I examined the interior
molds, I was astounded to see the periphery cut by very wide notches nearly like the lobes of the
wall in Ammonites. They are not seen on the surface. But they give no less important characters
for zoological determination because in studying them closely, we find that they produced by
processes of the test that are raised on the interior surface of the latter, nearly like the pillars and
vertical walls of some genera of the group of scutellids6. This particularity has not escaped at all
the attention of Lamarck who, having encountered a mold thus crenelated in its circumference,
made it the type of a separate species under the name of Galerites fisseratus. Goldfuss, on the
contrary, attributed this form to an incomplete regeneration of the test and saw in Gal. fissuratus
only an imperfect specimen of Gal. abbreviata. Not having seen the original specimen of Lamarck,
5

On this occasion occasion, Agassiz would have preferred the name Discoides, which was the original name of
Klein that Gray substituted for it without giving his reasons. It would have been a tribute to the memory of one of
the naturalists who has contributed the most to make known the Echinoderms. Now that the name of Discoidea is
consecrated by usage, it would be pushing too far the desire for nominal reform if I were to propose this substitution.
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See in the second Monogoraph, the genera Encope, Scutella and especially the genus Echinocyamus. Pl. XIV a, fig.
7, and Pl. XXVII, fig. 6, 7, 25, 53, 53.

I cannot say to which species it belongs. But we would not doubt it is a Discoidean, probably D.
cylindrica, judging from a sketch that Agassiz possesses.
These notches do not exist in all the species that Agassiz places into this genus Discoidea. In
studying, in this regard, the different species of which I have the molds at my disposal, I have
recognized that some species that have them also have on the exterior a particular physiognomy
that permits easy distinction. Thus, the species with a notched mold are in general higher and more
hemispherical than the others. They have a flat ventral surface, smaller mouth and anus, very fine
tubercles, and are distinguished in general by their great affinity to the Galerites. The species
whose mold is entire are, on the contrary, more-or-less depressed. They have a concave ventral
surface, very large and pyriform anus, more developed tubercles, notably with the ventral surface.
Their exterior recalls more the type of Echinus. This distinction merits all the more to be taken
into consideration that it corresponds, in a rather exact manner, the geological distribution of the
species, in the sense that all the species of the Jurassic have the mold intact while those of the
Cretaceous, with the exception of Discoidea macropyga of the Neocomian, all have the mold
notched. Other naturalists have not hesitated to make these two types two distinct species.
However, as I still do not know the importance of these notches, I have preferred, to avoid too
frequent changes, to describe them here under the name of Discoidea and placing them in two
sections, one containing the species with a notched mold or the true Discoidea having for type D.
Subuculus and the others with an intact mold or the Holectypes having D. depressa for the type.
As for the genital system, I have been able to study its structure in a rigorous manner only in
the Jurassic Discoideans or Holectypes. It is composed of five genital plates and five ocellar plate,
surrounding a plate of spongy appearance that is the madrepore. The genital plates are pentagonal
and have their most protruding corner turned outward. The ocellar plates are smaller and it is their
wider side that is outside. Both are perforated, with the exception of the unpaired genial plate that
is at the same time the largest (Pl. X, fig. 4 a and fig. 7 a.
I have no indication of a masticatory apparatus, but the conformity that exists, in the structure
of the mouth, between the Discoideans and the other genera of the family of Clypeaseroids that
we know have jaws (Clypeasters, Scutellids and even the Galerites, does not permit us to doubt
that this apparatus does not also exist in this genus as in the others.
The primary tubercles form regular series between the mouth and the genital system. These
series are especially striking in the Holectypes or Jurassic Discoideans. This particularity
contributes essentially to give them this great exterior resemblance with the Cidarids. In the
Discoideans proper, the tubercles are much smaller, and we often have difficulty seeing their
alignment with the naked eye. However, their serial disposition cannot be contested because even
in the most uniform species, we always recognize at least two regular series in each interambulacral
area, even though the others are not subject to complete parallelism. So that there is no doubt in
this regard, I have given enlarged figures of the test, as my specimens allowed me. It happens,
however, that on the ventral surface, the tubercles of each plate are dense and form very apparent
transverse series that prevent sometimes recognizing the vertical series. But this occurs only near
the circumference. Farther on, the parallelism always reappears.
The miliary tubercles are in general microscopic and I am ordinarily scarcely tempted to make
them a subject of study. I have, however, recognized that their disposition has very varied
combinations that can, in some cases, be very useful for specific determination. They are not only
more-or-less abundant, but their disposition is also very different according to species. Sometimes
they are dispersed without apparent order around the primary tubercles (Pl. VII, fig 13 a, fig. 18
a, Pl. VIII, fig. 15 a). Other times, they form regular horizontal series, more-or-less dense (Pl. IX,

fig. 11 a, fig 14 a, fig. 18 b). These differences do not coincide, as we would think, with the division
that I propose to make between the Discoideans proper and the Holectypes, because they are found
in two ways in both of these divisions. But by comparing the different figures with each other, we
shall understand what the importance of these tubercles can be for the comparative study of certain
species. The structure of the tubercles is not without importance. The primary tubercles are
mamelonated in the true Discoideans as in the Holectypes. Most have in addition, the mamelon
perforated at the top and surrounded by a collar with ridges at the base (Pl. VII, fig. 14 e, Pl. VIII,
fig. 15 b, fig. 9, fig. 13 e). However, some small species of true Discoideans, among others D.
Subuculus and D. minor make exceptions to the rule, in that their mamelon is neither perforated
nor ridged at the base (Pl. VII, fig. 4 e and fig. 5 e). The miliary tubercles have, according to all
appearances, the same structure as the primary tubercles. I have been able to assure myself that
they are more-or-less mamelonated.
I have said above that the Jurassic Discoideans or Holectypes betray themselves to the eye by
a particular physiognomy so that it is not necessary to have recourse to a mold to decide the
division to which a species belongs. Jurassic Discoideans recall the Pygasters and even the
Cidarids. The true Discoideans, on the contrary, approach more the true Galerites. The
resemblance between the two types is even sometimes very great and we can imagine that in
placing side by side a specimen of Discoidea cylindrica and a Galerites abbreviata, authors have
found it natural to class them in the same genus. And yet there exists profound differences between
these two Urchins.
There are twenty species, of which ten are true Discoidea and ten are Holectypes or Jurassic
Discoideans. The first are found distributed in the Cretaceous formation, from the Gray-green up
to the White Chalk. The others are Jurassic fossils with the exception of the single Discoidea
(Holectypus) macropyga that belongs to the Cretaceous formation.

A. Discoideans proper.
DIAGN. Tubercles inconspicuous; ventral surface flat, anus smaller than in Holectypes or
Jurassic Discoideans. Mold marked with notches on its periphery7.
I. DISCOIDEA SUBUCULUS Bronn.
Pl. 7, fig. 5–7.
Syn. Discoidea Subuculus Bronn. Leth. p. 615. Pl. 29, fig. 19. —Ag. Catal, syst. Eclyp. etc., p. 7.
Discoidea rotularis Gray Âtt. p. 7. — Ag. Prodr. p. 186.
Galerites rotularis Lam. III, p. 309. — E. Desl. Enc. V. 2, p. 433.— Defr. Dict. sc. nat. V.
18, p. 86. —Encycl. méth. Pl. l53, fig. 14–17. — Al. Brongn. in Cuvier Oss. foss. édit.
Pl. Q, fig. 13.
Discoides Suhuculus Klein p. 20–21, Pl. 14, fig. l. m. n. o. —Klein gall. § 57, p. 76, pi. 8,
fig. D. E. Taylor in Geol. Trans. vol. I, p. 378.
7

With elimination of Jurassic species, we could still have two sub-types in this division of true Discoideans
rpresenting, on by D. Subuculus and the other by D. cylindrica. Some are very small, conical Urchins, very high, with
swollen edges. The others are large, hemispherical, with a flatter base.

Echinites Subuculus Leske ap. Klein p. 171.
Echinus Subuculus var. a and b. L. Gm. p. 3183.
Galerites Subuculus Gldf. Petrf. p. 129, Pl. 41, fig. 2, a. b. c—Desmoul. Tabl. syn. p. 254.—
Passy Seine-Inf. p. 338.— Fitton in Geol. Trans. vol. 4, p. 128, 352. Klœden Verstein.
Brandenb. p. 247. Parkinson Org. Rem. V. 3, p. 21. Pl. 2, fig. 7.
Van Phels. p. 37. Rosetop Egelmuts and Kreeft offie E. Naapje.
Gesner Petrif. p. 35, n° 6. “Echinites discoideus depressus”.
Davila Catal. 111, p. 180. “Echinite en forme de disque “.
Lang Lap. fig. p. 126. Pl. 36.
Bourgnet Pétrif. p. 77. Pl. 53, fig. 359, 360.
Plott. Oxfordsh. Pl. 8, fig. 9.
Mari. Lister Lap. turb. fig. 2.
This is the species that Klein took for type of his genus Discoïdes, in giving it the specific
name of Subuculus, that signifies button. This name was maintained by authors until Lamarck
who, undoubtedly finding the figures and the description of Klein too imprecise, called the species
that concerns us Galerites rotularis, referring to it as a synonym of Discoïdes Subuculus of Klein,
Goldfuss, in figuring it with the precision habitual to him, taking again its old name of Subuculus.
Gray, in reestablishing the genus Discoïdes under the name Discoïdea did not dream of
reintegrating also the species, that he cites, as well as Agassiz (in his Prodrome), under the name
Discoïdea rotularis. It is the Lethaea of Bronn that I find for the first time the name of Discoïdea
Subuculus, under which this species is found described here and that I think is at the same time the
most legitimate and appropriate. As for the synonyms of authors prior to Klein, such as Lang,
Gesner, Plott, Van Phelsum, etc, not being able to consult all myself, I have reported them in part
on the authority of Klein and Leske.
It is without contradiction one of the most elegant species of the genus. Also, in examining
carefully the richness of the details, we are not astonished that it has been noted among all its
congeners. Its form is conical and, in this regard, it contrasts in a very striking way with the other
species that we will concern ourselves in this chapter. Its height is to the diameter of the base as 3
is to 4. Its ventral surface is rounded. The mouth, located in a rather deep cavity, has a decagonal
periphery that is a character of all the Discoideans. The anus is inframarginal and widely elliptical
(fig. 7). As for the details of the test, it is impossible to see everything with the naked eye. But
with the aid of a magnifying glass, we see that the primary tubercles, although very small, form
very elegant transverse rows on all the periphery of the test. At the edge of the circumference,
there are ten rows in the interambulacral areas (fig. 5 b) and only four in the ambulacral areas (fig.
5 a). But those of the interambulacral areas disappear very quickly at the dorsal surface that has
only two long before reaching the top. Tubercles in the ambulacral areas are half the size of those
in the interambulacral area and scarcely distinguishable from the miliary tubercles. A plate isolated
from the interambulacral area, seen with the mircroscope, has the form in fig 5 c. We can be assured
that even the miliary tubercles with which the test is so abundantly furnished, are distinctly
mamelonated. But neither the primary tubercles nor the miliary tubercles appear to be perforated
at the top and have a collar with ridges at their base. The division of the plates is indicated in this
species by small transverse grooves that correspond to the horizontal sutures. We note in addition,
on each interambulacral area, two ridges that extend from the mouth to the top and determine this
variety of relief that makes D. Subuculus so elegant an Urchin.

The genital system has nothing special in its structure. We recognize the five genital plates and
the five ocellar plates, surrounding the madreporite. All, with the exception of the unpaired genital
plate, are perforated. The ocellar plates are extremely small.
This is a particular species in that it appears in the Marly Chalk. It is also found in France,
England and Germany. The original of my figures is part of the collection of DesHayes. Others
have been sent to me by Alex. Brongiart coming from Longleat.

II. DISCOIDEA MINIMA Ag.
Pl. 7, fig. 1–4.
SYN. Discoidea minima Ag. Catal. Syst. Ectyp. p. 7.
Until now, this is the smallest species of the group of Galerites. Its physiognomy recalls in all
regards that of D. Subuculus. When we examine it with a magnifying glass, we recognize on the
dorsal surface the same rows of tubercles and pores (fig. 4). Its general form is however a little
less conical. The ventral surface also appears to be less concave and its edges less swollen, but the
anus has the same relations of dimension and position. I.e., it extends a little beyond half the space
between the edge and the mouth. A happy chance made Michelin the possessor of a specimen in
which the anal plates are perfectly preserved. I have represented this organ in fig 3 a at a
magnification of two diameters. The plates, distinctly juxtaposed and separated by very apparent
sutures, are unequal in size. We note many small ones on the side next to the mouth, and three
large on the external side. Those that are in the middle have a rather larger tubercle. The others
have scattered very small granules. Fig. 3 b represents a section of the ventral surface containing
an ambulacral area and an interambulacral area, with one of the notches of the periphery of the
mouth. Fig. 4 a and 4 b represent the same parts of the dorsal surface. Fig 4 a has an ambulacral
area and 4 b, an interambulacral area. The primary tubercles are less numerous but proportionally
larger with the size of the Urchin than those of D. Subuculus. Moreover, the miliary tubercles form
oblique horizontal rows like those seen in Fig. 4 c, which represents a plate isolated from an
interambulacral area seen with the microscope, while the miliary tubercles of D. Subuculus are
distributed uniformly around the primary tubercles.
This species is still known to me only by a single specimen that comes, from all appearances,
from the Marly Chalk of France.

III. DISCOIDEA PISUM Mer.

There exists in the Museum of Basel a series of small Discoideans that Mérian has inscribed
in the catalog of the Collection under the name of D. pisum. Exteriorly, this small Urchin differs
in nothing from D. minimum as I had identified them with this latter species. When I encountered
in a number of specimens better preserved than the others, I saw, in examining them with the
magnifying glass and microscope, that the miliary tubercles, instead of being in horizontal rows,
are distributed uniformly on the surface of the test as those of D. subuculus (Pl. 7, fig. c) and that
the primary tubercles are distinctly perforated at the top, a particularity that I had not noted in the
two preceding species. But, I repeat, these characters are appreciable only on perfectly preserved
specimens. When this is not so, it is necessary to give up hope of distinguishing D. Pisum from D.
minima.
The origin of this species is not known to me. However, I do not doubt that it is a Cretaceous
fossil, and the presence of mica plates in the interior of some makes us presume that it is glauconite.

IV. DISCOIDEA TURRITA Des.
Pl. 13, fig. 1–3.
SYN. Gaîerites turrita Des. (on the plate).
This species has just been discovered in the Gray-green of Pert-du-Rhône. It has the conical
form of D. Subuculus and although proportionally higher, it none the less resembles it in the whole
of is physiognomy. But the details of its test have some very important differences, although little
sensible at first view. In fact, in examining this species with the magnifying glass, we recognize in
the interambulacral area, at least twelve rows of tubercles, all similar except that some are higher
than the others. Now, as we have seen above, it is not the same in the interambulacral area of D.
Subuculus, where the rows that correspond to the two vertical ridges of the interambulacral areas
are alone very apparent. It suffices to compare in this regard our fig. 2 b, that represents an
interambulacral area seen with the magnifying glass with fig. 5 b of Pl. 7, that shows the same part
the at the same magnification, Finally, and this merits especially to be noted, the primary tubercles
are distinctly perforated, which is not the case of the tubercles of D. Subuculus. The test itself is
rather thick and, as it is broken on one of its edges, I am able to assure myself of the presence of
marginal notches that are here proportionally as marked as on the other species. I have recognized
two of them in each interambulacral area. I have not succeeded in clearing the mouth and cannot
consequently indicate the details of is periphery. The anus is pyriform and fills nearly half the
space between the edge and the mouth.
I still know only the single specimen that is figured here.

V. DISCOIDEA CYLINDRICA Ag.
Pl. 8, fig. 8–16.

SYN. Discoidea cylindrica Ag. Descr. des Echinod. fossiles de la Suisse, 1er part. p. 92, Pl. 6, fig.
13–15. — Catal. syst. Ectyp. etc., p. 7.
Galerites cylindricus Lam. III, p. 311 (excl. syn.)— E. Desl. Enc. V. 2, p. 433.
Conulus Hawkinsii Mantell Trans. Soc. geol. Lond. V. 3, p. 201.
Galerites Hawkinsii DesMoul. Tabl. syn. p. 253.
Galerites canaliculatus Gldf. p. 128. Pl. 41, fig. 1.
Galerites quadrifasciata Val. Expl. de la pl. 153 de l'Enc. métb. fig. 10, 11. — DeBl. Zooph.
p. 203.
Echinus quadrifasciatus L. Gm. p. 3183.
Echinites quater-fasciatus Leske p 170. Pl. 47, fig. 3, 4, 5.
Van Phelsum p. 30, 31. (Vierhandige cirkelronde Egelsteen)
Gehler Diss, de char. foss. extern, p. 13.
Walch. Knorr. Délic, nat. Suppl. p. 218 and 233. Pl. 9 g, fig. 7, 8, 9, and Pl. 9 d, fig. 3.
Galerites sexfasciatus Lam. III, p. 308.— E. Desl. Enc. V. 2, p. 432. — Encycl. méth. Pl.
153, fig. 12, 13. — Defr. Dict. sc. nat. T. 18, p. 86.— DcBl. Zooph. p. 204.
Echinus sexies fasciatus L. Gm. p. 3183.
Echinites sexies fasciatiis Leske p. 170, Pl. 50, fig. 1–2.
Gehler Diss. de char. foss. extern, p. 13.
Walch. Knorr Délic, nat. Suppl. Pl. 9 g, fig. 4, 5, 6.
Van Phelsum p. 31 (Zesband).
This fossil, one of the most beautiful of the chalk, has been described and figured under
diverse generic and specific names by authors. Lamarck called it Galerites cylindricus; Mantell,
in his Géologie de Sussex, named it Conulus Hawkinsii, and Goldfuss described it under the name
Galerites canaliculata. Agassiz, in transferring it into the genus Discoidea, has preserved the
specific name of cylindrica, which is the oldest, and that he did not confuse, as did DesMoulins,
with Clypeaster subcylindricus de Münster in the work of Goldfuss, that is a Pygorhynchus of
Tertiary terrains, i.e., a Clypeaster with petaloid ambulacra.
It is a circular species, with a regularly swollen top. As its height passes in large specimens
half of its length and that it is equal even to two thirds, the result is that, seen in profile, it has a
slightly cylindrical appearance (fig. 12 and 15), which has earned it its specific name. The ventral
surface is nearly flat, except some curves that are attached to the interior structure. Its mouth has
a circular appearance. But in examining it closely, we recognize that it is, really, decagonal. The
anus is, proportional to the size of the Urchin, much smaller than in any other species. Its length
equals a seventh part of the base. Its position is intermediate between the mouth and the edge. The
tubercles are very small and of a remarkable uniformity. Those of the interambulacral areas,
although numerous, form only two regular rows that extend from the base to the top and correspond
to a kind of ridge that ends at the notches of the periphery. The others are scattered on the plates
without apparent order. We count approximately six or seven on a plate in the middle of the test
(see fig. 15 a). Those of the ventral surface are more developed and arranged in horizontal series
(fig. 16). But in moving away from the edge, these rows are less dense and on the periphery of the
mouth, there is scarcely one tubercle per plate as show in fig. 17, that represents the origin of an
interambulacral area seen with the magnifying glass. Examined with a microscope, these tubercles
have a very delicate structure. They are perforated, mamelonated and with a collar of crenulations
at their base. The miliary tubercles that surround them are very numerous (fig. 15 b). In the

ambulacral areas, the primary tubercles scarcely form two rows. The plates of these areas are very
narrow on the dorsal surface, but regular. A pair of pores opens in each plate, arranged obliquely
(fig 14 a). On the ventral surface, these same plates increase considerably in height. They are even,
near the mouth, higher than long. They each also have a tubercle and are pierced with three or four
pairs of pores bordered exteriorly by a regular series of miliary tubercles. It suffices to compare
fig. 16 a to fig. 14 a to have an idea of the value of these details.
The genital system is very small and spongy in appearance. The genital plates, five in number,
are nearly of equal size. The four paired plates are perforated near their top. The unpaired plate
appears to me to lack a gonopore. The ocellar plates are extremely small and hardly seen with a
magnifying glass.
The interior mold is no less interesting to study than the test itself. The articulations of the
plates and even the impressions of the pores are ordinarily visible (fig. 12). But the grooves of the
ventral surface are what especially merit our particular attention. There are two principal ones on
each interambulacral area that extend from the edge of the circumference to the periphery of the
mouth. It is even here that they attain their greatest length. In contrast, they are deepest near the
periphery of the test where they have several lines in the interior of the mold (fig. 12). There is in
addition, between the principal grooves of each side of the median suture of the interambulacral
areas, three small marginal grooves that are also visible from below and in profile. These grooves
have a form a little different in the unpaired interambulacral area where they are deeper. Moreover,
there are only four instead of six.
The mouth, because it is larger in the mold than on the surface of the test, allows us to see
more distinctly the decagonal structure that extends more on the interambulacral areas than the
ambulacral areas. We note there also, in front of each ambulacral areas, two small protruding
bulges produced evidently by the small depressions of the internal holes of the internal surface of
the test that without doubt served as the mechanism of the masticatory apparatus.
There are several monstrosities of this species, some having four, others having six ambulacra,
monstrosities that have been made separate species under the name of Galerites quadrifasciata
and G. sexfasciata. Our figures 8, 9 and 10 represent a very well-preserved specimen of the socalled G. quadrifasciata. As for the G. sexfasciata of authors, it is without doubt that I have
reported as a synonym of this species. However, I have thought I saw in the figure of Leske, some
notches on the edge of the mold. this would prove that it is at least a Discoidean and not a true
Galerite.
We find D. cylindrica nearly everywhere in the Marly Chalk in England, France, Germany,
etc. The beautiful specimen of fig. 14–16 was sent to Agassiz by the Marquis of Northampton.
The mold of fig. 12 and 13 come from the Alpine chalk of the Montagne de Fis and makes part of
the collection of the Museum of Neuchâtel. The specimen of fig. 8–10 belongs to DesHayes. That
of fig. 11 is a less raised variety coming from the chalk. In that which concerns us, the mold of fig.
12 and 13, it perhaps is not without interest to note that it is charred, nearly like all the fossils from
the Montagne de Fis and as until here I have encountered natural molds of the Discoideans only in
these terrains. I see in this fact a new proof in favor of the opinion that sees this terrain as blackened
and transformed by heat, especially since it is sufficient to expose specimens from the White Chalk
to heat to remove the test with the greatest ease.

VI. DISCOIDEA ROTULA Ag.

Pl. 7, (fig. 15–16. (excl. fig. 12, 13, 4.)
SYN. Discoidea Rotula Ag. Prodr. p. 183. — Descript. des Echinod. foss. de la Suisse, 1re part, p.
90. Pl. 6, fig. 10–12. — Catal. Syst. Ectyp. Echi. p. 7.
Nucleolites Rotula Al. Brongn. in Cuvier Oss. foss. V. II, 2e part. p. 336. Pl. 9, fig. 13.
Pyrina Rotula DesMoul. Tabl. syn. p. 258, n. 1.
Alex.Brongniart has figured, in his Ossemens fossils of Cuvier, under the name of Nucleolites
Rotula, a species of Discoidea that DesMouslins has made, incorrectly, a Pyrinid and that Agassiz
has described and figured later as Disc. Rotula in his Description des Echinodermes fossiles de la
Suisse. I could have contented myself with referring paleontologists to these two works. But having
received recently several very similar species, I have though it would be useful to put figures of
all on the same page in order to make clearer the characters that distinguish each species.
Fig. 15 and 16 represent a mold from the Montagne de Fis that seems to me to be the true
Nucleolites Rotula of Brongniart. A particular character of this species, a character that
distinguishes it especially from D. conica, is that of being perfectly circular and of having the anus
located in the middle of the space between the posterior edge and the mouth. A second, more
striking particularity, but that is visible only in the molds, resides in the marginal notches that are
much narrower than in D. conica, as can be confirmed in comparing fig. 15 and 16 with fig. 20,
21 and 22.
When I had my plates prepared, I still knew D. Rotula only by the molds, and if some
specimens had scraps of the test preserved, these scraps were too crude to study the detailed
structure. And as I had recognized, among the Urchins sent to Agassiz by Alex. Brongniart, a
species very similar by its form, I had believed I could identify it with D. Rotula. Later, Favre of
Geneva sent me, from Saxony, a specimen with its test perfectly preserved. I compared it to that
of Rouen and assured myself that the tubercles of D. Rotula are very different from those of the
Discoideans of Rouen. Instead of being distributed without order on the surface of the test, they
form very continuous horizontal rows, nearly as in D. macropyga (Pl. 7, fig. 9 b). Consequently, I
must separate Discoidea Rotula, the Discoidean of Rouen, to form a separate species under the
name of D. Favrina.

VII. DISCOIDEA FAVRINA Des.
Pl. 7, fig. 12--14. (under the name of Discoida Rotula)
I said, in describing D. Rotula, what were the reasons that I had first united the latter species
to D. Favrina that concerns us here. I dedicate D. Favrina to Favre of Geneva, because it is thanks
to his zeal that I have been able to complete the study of D. Rotula, a circular species with a flat
ventral surface with a very low top. It is D. cylindrica that it approaches most by its general form.
But is has appeared to me to differ by its tubercles that form less distinct horizontal rows on the
ventral surface and by the position of the anus that is nearer the edge. It cannot be confused with

D. conica because of the conical form and truncated posterior, and the strong notches of its mold.
Finally, we know it differs from D. Rotula by the arrangement of it miliary tubercles.
The original of my figures was sent to Agassiz by Al. Brongniart who said it originated in
Rouen. The debris of micaceous rock that adhere to it prove that it belongs to the Gray-green or
Glauconite. Gressly reported recently from the mouths of the Rhone a series of specimens very
similar that I have every reason to believe are identical although their state of preservation does
not allow me to study all the details. The molds are marked with deep notches, although less
sensible than those of D. conica.

VIII. DISCOÏDEA CONICA Des.
Pl. 7, fig. 17–22.
Compared to the other species of this category, D. conica can appear to be conical, and this is
what engaged me to give it the name above. This form, added to the truncation of the posterior
edge constitutes, in fact, the most marked character that can distinguish exteriorly our species from
D. Rotula. The interior molds are much different. Their interambulacral notches are much wider
and give to their periphery the most characteristic curving appearance (fig. 20 and 21). These
remarkable molds come from the Montagne de Fis. It is on the faith of their conical form and the
slightly truncated form of the posterior edge that I have identified them with some specimens of
other localities that have preserved their test. We can have complete confidence in this regard only
when we have found at Montagne de Fis some specimens whose test is preserved as for D. Rotula.
Meanwhile, the size of the anus in the molds cannot be an objection against the identification I
propose here, since it is recognized that the periphery of the anus is ordinarily larger in the molds
than on the surface of the test. Fig. 17, 18 and 19 represent a very well-preserved specimen coming
from the lower layers of the chalk of France. Fig 18 represents an enlarged plate from the
interambulacral area. Fig. 19 b, an ambulacral area of the ventral surface and fig. 19 c, a portion
of the interambulacral area also from the ventral surface and showing the disposition and form of
the tubercles that, as usual, are here much more developed than on the dorsal surface. The plates
of the interambulacral areas are proportionally higher than those of D. Favrina.

IX. DISCOIDEA DECORATA Des.
Pl. 8, fig. 1–3.
At first glance, this species has all the appearance of a Jurassic Discoidean. It is depressed, its
edges are swollen, its ventral surface is concave, the anus without occupying all the space between

the edge and the mouth is however larger than in the other Cretaceous species. Thus. I placed it in
the section of Jurassic Discoideans before I knew the interior. but having later exposed a specimen
to the action of fire, in a way to remove the test, I saw, to my great astonishment, that the mold
had notches completely like those of other Cretaceous Discoideans. It is thus a true Discoiden.
This discovery appears to me all the more interesting as it is new proof of the limitation of certain
types, conforming to their geological distribution. In this respect, the presence of a Discoidean of
the Jurassic type in the Cretaceous formation would have been an exception to the rule.
The tubercles are well preserved only on the ventral surface in the specimens I have observed.
They are proportionally very large and distributed in a very elegant manner. This earned it the
name of decorata.
Mériam of Basel sent Agassiz a complete series of specimen of this species coming, according
to their label from the Gray-green of Bas-Dauphiné.

X. DISCOIDEA PLANA Ag.
Pl. 9, fig. 1–3.
SYN. Discoïdea plana Ag. Catal. syst. Ectyp. Ech. Mus. Neoc. p. 7.
This is the flattest species of all the genus. Thus, it is easy to recognize it by a single character.
Its height is not equal to even half its transverse diameter. By its exterior physiognomy, it holds at
the same time to the true Discoideans and the Holectypes or Jurassic Discoideans. As I could not
see the interior, I admit that I still have doubts about its true position. I have first placed it in the
Holectypes. But considering later that the anus is smaller than the mouth and that it does not occur
even half of the space between the edge and the mouth, I have placed it in the true Discoideans.
Its definitive place can be assigned to it only when we know the interior. Its ventral surface is
sensibly concave. The mouth in the center appears circular. The notches of its periphery are very
little marked. The ambulacral areas are maintained relatively to the interambulacral areas in the
usual proportions. The tubercles are arranged in regular series, although the are not very well
preserved in the specimens I know. I have however counted six rows in the interambulacral areas.
The ambulacral areas have only two rows of primary tubercles. The miliary tubercles are extremely
numerous and arranged in distinct transverse rows as in D. Mandelslohi and D. punctulata.
I still know only two specimens of this species. There were sent to me by Michelin and come
from Vache-noirs in Normandy. Are they from Gray-green or from Jurassic terrains? It is
impossible for me to know.

B. Holectypes or Jurassic Discoideans.
DIAGN. Tubercles very apparent; ventral surface concave, anus very large. Mold not notched on
its periphery.

XI. DISCOIDEA DEPRESSA Ag.
Pl. 10, fig. 4–12.
SYN. Discoidea depressa Ag. Prodr. p. 1S6. — Descr. des Echinodermes foss. de la Suisse 1re part
p. 88. Pl. 6, fig. 7–9 and Pl. 13 bis, fig. 7–13.—Catal. syst. Ectyp. p. 7.
Galerites depressus Lam. III , p. 309.— Phill. Geolog. of Yorkshire Pl. 7, fig. 4.— E. Desl.
Enc. V. 2, p. 432.— Encycl. méthod. Pl. 152, fig. 7–8. — Defr. Dict. sc. nat. V. 18, p.
86.— Gldf. Petref. p. 129, Pl. 41, fig. 3. — DeBl. Zooph. p. 204.— Leonh. and Br. Jahrb.
1834, p. 135.— DesMoul. Tabl. syn. p. 254.— Koch and Dunk. Nord-deutsch. Ool. p.
40, Pl. 4, fig. 2; var. hemisph. Bronn Lethaea p. 280.
Echinus depressus Lin. Gm. p. 3182.
Echinites depressus Leske ap. Klein. 164, Pl. 40 fig. 5–6.
Galerites radiatus Val. Encycl. méth. Pl. 163, fig. 1–2. (Expl. des Planches). Pl. 17, fig. 5.
Echinites orificiatus Schl. Petref. p. 317.
Van Phels. p. 31 N° 16. (Egelsteen tienband plattop).
Knorr Petref. Vol. 2, Pl. E. II, fig. 6–7.
Bruckner Merkwurdigk. der Landschaft Basel. Pl. 22, fig. G. H.
Kundmann Rariora nat. etc. Pl. 5, fig. 12.
Jacob a Melle de Ech. Wagr. Pl. 1, fig. 2.
Favanne Pl. 67, fig. 1–2.
I envisage this species as the type of Holectypes or Jurassic Discoideans because it
summarizes to the highest degree all the characters that we have assigned to this sub-division. Its
form is subconical, circular, generally a little narrowed and truncated posteriorly. The ventral
surface is slightly concave. The anus is pyriform and very large, because it occupies nearly all the
space between the posterior edge and the mouth. The primary tubercles are very apparent nearly
up to the top as shown in fig. 12 that gives an idea of their distribution on the dorsal surface. This
figure contains an enlarged sketch of an interambulacral area and an ambulacral area taken from
fig. 6. We see sixteen rows of primary tubercles in the interambulacral area and six in the
ambulacral area. In the small specimens, these series are less numerous and, as they increase
proportionally with the size of the individuals, we can conclude that, in the Holectypes, as in the
true Echinus, the different rows arise successively as the coronal plates enlarge. In our species, it

is the fourth external row8 that should be considered as the first row. As for the miliary tubercles,
they are extremely numerous. But we do not see the regular disposition as striking in the following
species. The primary tubercles of the ventral surface are also always more developed than in the
species of the Middle Jurassic, such as D. Mandelslohi and punctulata. I assured myself by a
minute examination that the interior has no ridges or crests that would have produced notches in
the mold.
I have found the genital system sufficiently perfect to be able to make a detailed study with
the aid of a magnifying glass. Fig. 4 represents this system such as it is seen in specimen of fig.4.
The genital plates are pentagonal in form and are pierced by a very apparent hole with the
exception of the unpaired plate that, although larger than the others, is however imperforate. The
ocellar plates, five in number, are inserted between the genital plate and make a circle with them
around the madreporite that occupies the real top of the test. All these plates have small
protuberances similar to the miliary tubercles. We note the same structure in the genital system of
the large specimen of fig. 7. Only the gonopores are here less apparent. But we would be wrong to
accord to this difference a specific value whatever. It would be more natural, in my opinion to see
there the expression of a sexual difference.
This species is encountered in all the Swiss Jurassic collections and can be envisaged as one
of the most characteristic fossils of the Lower Oolite. It appears to be equally common in the
limestone with polyps of Normandy. Agassiz, in his Description des Echinodermes fossiles de là
Suisse has already called the attention of paleontologists to this ubiquity but without however,
affirming in a positive way their identity. I have taken the task of submitting again the specimens
of these different localities to a comparative analysis and I have found no character that would
justify a specific distinction. The only difference that I noted was that Swiss specimens are in
general smaller than those of Normandy. But the details of the test, as well as the general form,
the mouth and the anus are the same in both. I have represented a series of specimens of all ages
Fig. 10 and 11 represent a young specimen collected by Gressly in the marls with Ostrea
acuminata (stage of the Lower Oolite) of Liesburg in the Bernois Jurassic; fig. 8 and 9, a specimen
of average size of the same locality; fig. 4, 5, 6, a beautiful specimen of limestone with polyps
from Normandy, and fig. 7, another very large individual from the same terrain.
I have no doubts on the specific identification of most of the synonyms mentioned above. The
figure of Leske, in particular, appears to me all the less doubtful as the Urchin that it represents
comes from Muttenz, in the canton of Basel, from a locality where most of the specimens of the
Museum of Basel have been collected.

XII. DISCOIDEA MERIANI Des.
Pl. 10, fig. 1–3.
This species is very near in many regards to D. depressa to a point that we can be tempted to
envisage it as a variety of the latter. However, when we consider that its form is less conical, that
8

We call here external the rows most distant from the center of the ambulacral area. Anatomically speaking, these
same rows should be seen as internal because all Urchins are composed of five parts, each containing an ambulacral
area and two demi-interambulacral areas. See this Mongr. 4e part, p. 5.

its edges are much more swollen and that its anus is less elongated and proportionally larger (fig.
3), we can scarcely defend oneself from seeing in these particularities an ensemble of characters
sufficient to justify establishing a new species. It is regrettable that the tubercles of the dorsal
surface are not better preserved to permit a detailed study of their structure and disposition. Those
of the ventral surface have no character that is not common to D. depressa.
The original of my figures, the only specimen that I know until now, was sent to Agassiz by
Mériam. Its origin is not indicated in a certain manner in the catalog of the Museum of Basel, but
it appears to me without doubt that it is a Jurassic fossil. In dedicating this species to Mériam, I
make the wish that it contributes to perpetuate, among paleontologists, the name of the celebrated
geologist whose work and scientific zeal have so powerfully contributed to the development of
geological studies in Switzerland.

XIII. DISCOIDEA ARENATA Des.
Pl. 9, fig. 11–13.
Regarding this species, I must admit that it is very difficult, and often impossible to distinguish
it from several of its congeners, among others, D. inflata, Mandelslohi and punctuata; because, as
the distinctive characters are essentially in the smallest details of its test, it is necessary to have
available well-preserved specimens to be able to decide on their scientific value. We can then
convince ourselves that the tubercles have a remarkable regularity, although very numerous, and
that the miliary tubercles form very continuous horizontal series, (see fig. 11 a, that represent an
ambulacral area and an interambulacral area of the dorsal surface, seen with a magnifying glass).
The ventral surface is made remarkable by another quite particular character, although little
apparent. It consists of the elongated form that affects some miliary tubercles on the periphery of
the mouth. To make this character more evident, I have represented these same elongated tubercles
with some primary tubercles in fig. 13 c where they are seen with the microscope. The general
form of the test is the same as that of D. punctulata and does not furnish any specific character.
This species is still known by a single good specimen, found by Gressly in the Oxfordian of
the canton of Soleure.

XIV. DISCOIDEA MANDELSLOHI Des.
Pl. 9, fig. 14–16.
The form of this species is subconical. Its ventral surface is scarcely concave. The anus,
although cut to the usual plan, is smaller than most of the other Jurassic species (fig. 16). Its
tubercles are very apparent on the ventral surface. There is scarcely one per plate on the
immediately periphery of the mouth, but near the circumference they increase considerably in
number. There are a dozen series of very dense, large tubercles there (fig. 16 b). These series

continue to the dorsal surface, where the tubercles however decrease abruptly in size (fig. 14 a).
As in most species of this size, it is the third external row that goes up to the genital system. The
miliary tubercles do not have, at first glance, any regularly disposition. But when we examine them
with a magnifying glass, we recognize in them some linear disposition. However, the lines are less
regular and more numerous than in D. punctulata. Fig. 16 c represents some tubercles drawn with
the microscope, to make visible their detailed structure.in the
It is a pleasure for me to dedicate this species to the Count of Mendelslobe, who discovered it
in the Lower Corallien (terrain with chailles) of Urach in the Würtemboise Albe, in appreciation
of his sending it to me. Gressly has since found it in the terrain with chailles of Liebsbert in the
canton of Soleure.

XV. DISCOIDEA PUNCTULATA Des.
Pl. 9, fig. 17–19.
To distinguish this species, it is necessary to have recourse to the magnifying glass, because
its essential specific character resides in the miliary tubercles. These tubercles, scarcely
recognizable with the naked eye, present when magnified, a completely particular disposition.
They are much less abundant than those of D. Mandelslohi and, moreover, they form very regular
horizontal series that are more distinct as they are less abundant. Fig. 18 b, compared to fig 14 a
(which represents the same part of the test in the preceding species) suffices, I hope to make clear
this difference better than the most detailed description. It goes without saying that, to grasp this
difference, it is important to have specimens with rather perfect preservation. When the surface of
the test is abraded, it is most difficult to distinguish this species from D. Mandelslohi that comes
from the same terrain. The primary tubercles are denser. There are ten rows of them in an
interambulacral area and six in an ambulacral area (fig. 17 a). Fig. 18 d represents a primary
tubercle, and fig. 18 c, a miliary tubercle, both seen with a microscope. Both are mamelonated and
perforated. But I did not see that the miliary tubercles are crenelated at their base. The general
form of the test shows nothing in particular. Unfortunately, I do not have a specimen whose ventral
surface is intact. The person who prepared the sketch, in restoring it according to what is preserved,
has neglected by mistake, to indicate in fig. 19 the contour of the anus that, moreover, does not
differ sensibly from that in D. Mandelslohe.
This species appears restricted to the terrain with chailles. Gressly found the first specimens at
Largue, in the canton of Bern, in a layer of Yellow Chalk, that from in Switzerland on the
subdivisions of the terrain. Count Mandelslohe has also collected it in the lower layer of the
Coralllian, at Dettingen, in the Würtembergois Able. Finally, Parandier has collected very
beautiful specimen in the terrain with chailles at Mont-d-Bregille near Besançon.

XVI. DISCOÏDEA CONCAVA Ag.

Pl. 9, fig. 4–6.
SYN. Discoïdea concava Ag. Catal. syst. Ectyp. p. 7.
It is the highest of all the Holectypes or Jurassic Discoideans. Its form is subconical and its
height equals two thirds of its transverse diameter. The mouth is located in a deep depression and,
as the ventral surface is not very wide, its borders take a very rounded appearance. The anus is
smaller than the mouth. The primary tubercles are very small, but they nevertheless form very
distinct rows. There are ten of them in the interambulacral areas and four in the ambulacral areas.
The only specimen known to me of this species was sent to Agassiz by E. Deslongschamps
and comes from the ferruginous oolite of Bayeux in Normandy.

XVII. DISCOIDEA INFLATA Ag.
Pl. 9. fig. 7–10.
SYN. Discoïdea inflata Ag. Descr. des Ech. foss. de la Suisse , p. 87. Pl. 6, fig. 4–8.— Catal.
Ectyp. p. 7.
This species, already described and figured by Agassiz in his Descrip. des Echinod. foss.de la
Suisse, is recognized easily by its rounded and swollen appearance that has earned it the name of
D. inflata. The ventral surface is slightly concave. The mouth in the center is of average size. The
anus, on the contrary, is very large and pyriform. It extends from the mouth up to the periphery of
the test (fig. 9). The test is very thin, and the details are ordinarily poorly preserved as in most
Urchins of the Portlandian. The primary tubercles are small and very numerous, as shown in fig.
10, which represent an interambulacral area and two ambulacral areas seen with the magnifying
glass. The miliary tubercles do not appear to be arranged in horizontal rows.
This species is very common in the Portlandian. Gressly has collected several species in the
valley of the Birse in the fascies that he designated under the name of fascies of charriage. The
Museum of Basel also has a series of specimens coming from the canton of Schaffhouse.

XVIII. DISCOIDEA HEMISPHÆRICA Ag.

Pl. 8, fig. 4–79.
SYN. Discoïdea hemisphærica Ag. Catal. syst. Ectyp. p. 7.
A particular character, which distinguishes this species from all the other Jurassic Discoideans,
is the marginal position of the anus that, although very large, is placed in a way to be equally
visible from below and in profile (see fig. 6 and 7). In this regard, it forms a kind of transition
between the Jurassic Discoideans and the Galerites. We can imagine that, placed side by side with
some circular species of the latter among others with Galerites abbreviata, we can take it for a true
Galerite. However, this affinity is more apparent than real, because in proceeding with a minute
examination, we find in D. hemisphærica all the principal characters of Jurassic Discoideans. First,
the primary tubercles, although very small are arranged in quite regular rows. I count six of them
in the ambulacral area and at least sixteen in the interambulacral areas. The mouth is clearly
decagonal, and the corners sink into the test in the form of quite marked notches.
I know several specimens of this species. One was sent to Agassiz by Eudes Deslongschamps
and comes from a particular limestone layer with polyps, known in Normandy under the name of
caillasse. The other is part of the collection of DesHayes.

XIX. DISCOIDEA SPECIOSA Ag.
Pl. 10, fig. 13–15.
SYN. Discoidea speciosa Ag. Prodr. p. 186.— Descr. des Ech. foss. de la Suisse, p. 93, Pl. 6, flg.
J6— Lam. III, p. 314.
Galerites speciosa Mùnst. (in Goldf. Petref. p. 130, Pl. 41 fig. 5 a, b).
Nucleolites speciosus DesMoul. Tabl. syn. p. 360.
Cidaris angulosa? Leske p. 93. Pl. 42, fig. 1.
It is sufficient to glance at the figures representing this species to understand its distinctive
characters. It is the largest species of the genus. The specimen figured is nearly seven and a half
cm long and nearly as wide, with a height of three cm. The ventral surface is slightly concave, but
its edge is thin, proportionally to its size. The mouth is not maintained in the usual proportions of
the Discoideans, because it scarcely equals in diameter a sixth of the diameter of the test while in
other species it is a quarter or even a third. The notches of its periphery are not deep, or rather they
are reduced to simple, obtuse corners. The anus is pyriform and, although large, it does not
however occupy half the space between the posterior edge and the moth. The primary tubercles
are numerous on the ventral surface, especially near the circumference. They are a little less dense
near the mouth. It is difficult to recognize an arrangement of radiating rows. Rather, they form
9

Inadvertently this Jurassic species is found here figured among the Cretaceous Discoideans. The size of the anus
and the form of the mouth shows this at first glance.

concentric rows, like the tubercles of the Discoideans of the chalk. The test being lost from the
dorsal surface in the specimen figured, this surface is found in the state of the mold, which is
because there is no trace of the tubercles. On the contrary, the articulations of the plates are
indicated in a very distinct way, as well as the ambulacra. I am amazed at the narrowness of the
plates in the interambulacral areas, compared to their length. The ambulacral plates must have
been very small, judging from their imprint (fig. 14).
Between this species and some Pygaster of large size, the exterior resemblance is very striking,
and when the anus is missing, as is the case in the specimens figured by Leske and Goldfuss, it is
difficult to decide with certainty on the genus. However, that which makes me think that the
specimen of Münster is indeed a Discoidean, is the great inequality in the tubercles of the two
surfaces, an inequality that is not found to the same degree in Pygaster. The specimen of Leske
appears to me more doubtful. It could be this is Pygaster tenuis or a similar species, just as it may
be a Discoidean.
The original of my figure were found by Gressly in the Portlandian of the valley of the Birse,
near Laufon. The specimen of the Count of Münster comes from the upper stage of the Jurassic
chalk of Heidenheim and Wurtemberg.

XX. Discoidea macropyga Ag.
Pl. 7, fig. 8–11.
SYN. Discoidea macropyga Ag. Foss. crét. du Jura Neuch. (Mém. de Neuch. V. I, p. 137, Pl. 14,
fig. 7. 8. 9.
— Id. Catal. syst. Ectyp. p. 7. — DesMoul. Tabl. syn. p. 250.— Lam. III, p. 314.
This is a species of the Neocomian terrain, but whose physiognomy generally recalls
completely the Holectypes or Jurassic Discoideans its test, although subconical, is very little
elevated because it scarcely equals half its diameter; its periphery is circular; its edges ae swollen;
its ventral surface is concave; its mouth is decagonal and has very distinct notches; its anus is
pyriform and very large because if occupies nearly all the space between the edge and the periphery
of the mouth. Finally, to have no doubt on the similarity of this species with the Holectypes, I have
removed the test of an intact specimen and I have found the interior mold lacks notches. This gives
me the certainty that, although of Cretaceous origin, this species has nothing in common with the
other Discoideans of this formation, but is in the category of Holectypes or Jurassic Discoideans.
Its resemblance to some species and notably with D. arenata Des, D. Mandelslobi Des. and D.
punctulata Des., is even such that it takes great practice to be able to distinguish at a glance,
especially when the details of the test are not perfectly preserved.
However, there are constant differences that it is important to report. First, the primary
tubercles are very uniform over all the surface of the test, and contrasts, in this regard, with the
tubercles of the above species that are very large on the periphery of the test and very small near
the top. The miliary tubercles are arranged in concentric horizon rows to the top (fig. 9 b). When
the tubercles ae not preserved, we can still distinguish D. macropyga from the other Jurassic

Discoideans by its edge, which is disproportionally swollen. Its size is ordinarily from 1.3 to 1.9
cm (fig. 8–10). Fig. 11 represents a specimen of very large dimensions.
This species is rather common in the Neocomian terrain, in the stage of Blue Marl as well as
in the underlying Yellow Chalk. The specimens figured are part of the Museum of Neuchâtel and
were collected in the vicinity of his city. We find it equally at Salève near Geneva.

CHAPTER VIII.
GENUS PYGASTER Ag
__________
This genus, established by Agassiz at the expense of the old genus Nucleolites, contains species
circular in form with serial tubercles, having the central mouth and anus located on the dorsal
surface near the top. In placing them today side by side with the true Nucleolites, we have every
reason to be astonished by such an arrangement. I know that it is by Clypeus that we were led to
this ill-founded identification. But still Clypeus, although of large size, are they Urchins with
limited and petaloid ambulacra, with small and irregular tubercles, having a subcentral and
transversely elongated mouth. Pygaster, on the contrary, are Urchins with simple ambulacra, serial
tubercles and a central, pentagonal mouth. Even the form of the anus, that has been taken as a
pretext for identifying them with the Nuocleolites, is very different because, while this opening is
small and located at the bottom of a groove in the Nucleolites, it is constantly very large and flush
with the test in Pygaster. Now, if there is any vestige of a groove in the external edge of the anus,
it is always very wide.
We can, more correctly, claim a generic identity of Pygaster with the Discodeans. The form of
the test, the disposition of the tubercles and the form of the mouth are, in fact, very similar in the
two genera. But all the authors agreeing to attribute a capital importance to the position of the anus,
that necessarily supposes a notable difference in the disposition of the intestine, especially when
this position is also diametrically opposite in the two genera (Discoidean and Pygaster), I do not
think that we can refuse to see the genus Pygaster, such as it has been circumscribed by Agassiz,
as a type apart, perfectly characterized and easy to grasp at first glance. It is useless to note that
Nucleopygus, although also having a dorsal anus, has nothing in common with Pygaster, because
they are small, elongated Urchins, swollen with irregular tubercles.
The tubercles are in general more developed than in any genus of the family Clypeasteroidea,
and we can say that, in this regard, the same that by their mouth, deeply notched and always
distinctly decagonal, Pygaster is the genus that most closely approaches the family of Cidarids.
The primary tubercles constitute very regular and more-or-less numerous series, according to
species and even according to variation in the age of the individuals. The miliary tubercles are
distributed over al the surface of the test, but they do not form distinct horizontal series such as we
have seen in the Jurassic Discoideans. They are also much more numerous on the dorsal surface
than on the ventral surface where they sometimes exist on the corners of the hexagonal spaces that
correspond to the primary tubercles (Pl. XI, fig. 7 b).
I have been able to observe the genital system in a very imperfect way. But it appears to me to
be constructed on the same plan as that of the Jurassic Discoideans, i.e., that the genital plates, five
in number, are in general pentagonal and much larger than the ocellar plates that are inserted
between these latter. Both are to all appearances perforated.
The masticatory apparatus is unknown, but I have able to assure myself with an empty
specimen of Pygaster costellatus, sent to Agassiz by Alex. Brongniart, that there exist on the
interior periphery of the mouth, ten very protruding ridges that radiate from the center to the
periphery. These ridges are located on the external edge of the interambulacral areas and must

consequently determine in the interior mold, the notches similar to those that characterize the
molds of true Discoideans. I still do not know the mold of the genus Pygaster, but I do not doubt,
according to this, that they are more-or-less grooved on the periphery of the mouth.
The number of species described and figured in this monograph is six, of which four are
Jurassic and two are Cretaceous. The Jurassic species, such as we know up to now, are Clypeus
semisulcatus Phil., figured in the work of Phillips, titled Geology of Yorkshire, Pl. 3, fig. 17 and
that can very well be nothing other than a young of our P. umbrella or P. Gresslyi. Nucleolites
depressus Munst. is probably our Pyg. Costellatus. It is probable that the author will have had the
anus restored, attributing without doubt its irregularity to some accident as I have done myself
before having seen several specimens. Another species from Spain, with a very thick test, was sent
to Agassiz by Alex. Brongniart without indication of the deposit. It appears to be near P. umbrella
and P. patelliformis. The nature of the adhering rock recalls rather Jurassic facies than the Chalk.

I. PYGASTER UMBRELLA AG.
Pl. 12, fig. 4–6.
SYN. Pygaster Umbrella Ag. Descr. des Ech. foss. de la Suisse 1re part. p. 83. Pl. 13. fig. 4–6. —
Catal. sysl. Eclyp. etc., p. 7.
Galerites Umbrella Lam. 111, p. 312.— E. Dcsl. Enc. V. Il, p. 434.— Encycl. méth. Pl.
142, fig. 7–8.
Nucleolites Umbrella Defr. Dict. sc. nat. V. 18, p. 87. — DesMoul. Tabl. syn. p. 354.
Echinoclypeus Umbrella DeBl. Zooph. p. 189.
Clypeus Plotii. Klein p. 17, Pl 12, (fig. A. B).
Cypeus sinuatus Leske apud Klein p. l5 7. Pl. 12. fig. A. B.
Placenta laganum sp. V, Plotii. Klein p. 25, § 88.— Klein gall. § 40, p. 64, Pl. 1, fig. A.
Luidii Lithopt. Britt. Nº 971, p. 48.
Morton Nat. Hist. of Northamptonshire p. 233 sp. 1.
Clypeus semisulcatus Phil? Geol. of Yorkshire, p. 127, Pl. 3, fig, 17.
Nucleolites semisulcatus DesMoul. Tabl. syn. p. 362.
Pygaster semisulcatus Ag. Prodr. p. 185.
The size of this species distinguishes it, at first glance, from all its congeners. Its form is
subpentagonal. Its greatest width corresponds to a line drawn between the two ends of the paired
anterior ambulacra. The posterior ambulacra are a third less distant from each other. the posterior
side is distinctly truncated. The height is to the length as 2 is to 5 (fig. 5). But the maximum height
does not correspond, at least in the specimen I am examining, to the organic top. The latter is a
little behind. The anus is large, distinctly pyriform. It occupies more than half the space between
the top and the upper border. Beyond its external border, the test has a rather marked depression
that has been seen as representing the groove of Nucleolites. The ventral surface is slightly
concave. The mouth is in the center is conspicuous for its distinctly decagonal form and by it wide
and deep notches. Its diameter equals nearly a fifth of the diameter of the test. It is regrettable that
the specimen figured, although very perfect in regard to form, has preserved no detail of the surface
of the test. Since printing these plates, I have been able to assure myself, by a specimen found
recently by Gressly, that the tubercles are very large and arranged nearly as in P. patelliformis.

The test itself is very thick, judging by some spathic shreds adhering to my specimen. We see also,
in a distinct way, the relation of the adambulacral areas with the interambulacral areas, as well as
the impression of the plates and the pores.
Previous authors placed this species in the genus Clypeus. But this genus, not being accepted
by the moderns, some, such as Lamarck and E. Deslongchamps have placed it in the genus
Galerites, while others such as Defrance and DesMouslins made it a Nucleolitid placing it beside
Clypeus (Nucleolites) Patella. It will suffice, to counter this approach, to recall that the latter
species has petaloid ambulacrum and a pentagonal mouth.
The specimen that served for this description is the same that is found already figured and
described in the Echinodermes fossils de la Suisse by Agassiz. It comes from the Portlandian of
the Swiss Jura and was found by Gressly in the quarry de Greifel in the valley of the Birse, canton
of Bern. As we have said in the article of the genus, it is very possible that Clypeus semisulcatus
Phil. of the Coralline Oolite of Yorkshire was the same species.

II. PYGASTER PATELLIFORMIS Ag.
Pl. 11, fig. 11–13.
SYN. Pygaster patelliformis Ag. Descr. des Echi. foss. de la Suisse 1re part. p. 82. Pl. 13.— Catal,
syst.Ectyp. etc., p- 7.
Although this species is still known only by a rather defective specimen, I think however that
it is well founded. It is swollen, subconical. Its form is subcircular. Its posterior edge is less
truncated than in any other species of the genus. Its test must have been very thick, especially the
dorsal surface, judging from some shreds that are preserved. If the details of the surface are not
entire, we recognize nevertheless on the mold the principal divisions of the test. The sutures of the
plates have left distinct impressions and the ambulacra are sensibly more protruding than the rest
of the surface. The anus is equally very accentuated. It opens, according to all appearances, into a
wide and flat groove. Its form is pyriform, i.e., it is very wide outside and ends in a point beside
the top. The ventral surface is quite concave. The mouth in the center is not very well preserved in
the specimen figured so it is not possible for me to indicate in a rigorous way the proportions. But
it is however easy to say that it did not occupy more than a quarter of the diameter of the test, from
which it follows that it is proportionally smaller than Pygaster lagnoïdes. The tubercles, to judge
from what is preserved on the ventral surface, are of average size relative to the dimensions of the
test. I have not been able to observe their detailed structure. But, according to analogy, I do not
doubt that they conformed to other species.
The only specimen known to me of this species is the same that has already been figured in the
Description des Echinodermes fossils de la Suisse by Agassiz. It comes from the Portlandian of
the valley of the Birse in the Bernois Jura.

lII. PYGASTER LAGANOIDES Ag.

Pl. 11 , fig. 5–7.
SYN. Pygaster laganoides Ag. Descr. des Ech. foss. de la Suisse 1re part, p. 81. Pl. 12, fig. 13–
16.— Catal. syst. Ectyp. etc., p. 7.
This species is proportionally very flat. Its height scarcely equals a third of its length. Its
longitudinal diameter and its transverse diameter are nearly equal. The greatest width corresponds
to the anterior adambulacral areas. The mouth is very large because it occupies nearly a third of
the diameter of the test. It is in addition slightly concave. Its periphery has very distinct notches.
The anus appears to have had considerable dimensions. However, as it is not entirely preserved in
the specimen figured, I cannot indicate its periphery in a rigorous manner. The details of the test
are admirably preserved and permit study of the tubercles in a very exact way. Simple inspection
of fig. 5, 6 and 7 show their serial arrangement. I count twelve series in the interambulacral areas
and four in the ambulacral areas. The difference in size between the tubercles of the dorsal surface
and those of the ventral surface is little sensible. But the manner in which they are surrounded by
miliary tubercles has not the least resemblance. It suffices to compare, in this regard, fig. 5 a and
7 b, that represent, the first, a portion of the dorsal surface, and the other, a portion of the ventral
surface, seen with a magnifying glass. In the first the tubercles are surrounded by an immense
number of very dense miliary tubercles (fig. 5 a), among which there are different sizes. Some are
intermediate between the primary tubercles and the miliary tubercles. In the second, they are
extremely rare and found only in the corners of the large tubercles that are juxtaposed in a way to
make hexagonal figures (fig. 7 b).
I know up to now only one perfectly characterized specimen of this species. It comes from the
limestone with polyps from Ranville in Normandy and was sent to Agassiz by Eudes
Deslongchamps. Agassiz, who saw it as identical to some fragments of a species found by Gressly
in the Portlandia of the Swizz Jura, had it restored. The figures according to this model he
published in his Description des Echinodermes fossils de la Suisse. After having compared again
these different species, I admit I have doubts about the identity accepted by Agassiz. The
specimens of the Swiss Portlandia have appeared to me to be more swollen and to have larger and
denser tubercles on the dorsal surface. And as it is precisely the smaller specimens that have the
largest tubercles, we can scarcely attribute this difference to a variation of age because, in this
case, it would be the inverse that should take place. I tend, consequently, to see the Swiss specimen
as distinct from that of Normandy. We could call it P. Gresslyi Des.

IV. PYGASTER TENUIS Ag.

Pl. 12, fig. 1–3.
SYN. Pygaster tennis Ag. Descr. des Ech. foss. de là Suisse 1re part p. 83.
Agassiz mentions this species in his Descr. des Ech. foss. de la Suisse, as being close to Pyg.
patellaformis. But he gives no figures of it, lacking well-preserved specimens. Although the
specimens I have are far from being perfect, they have however permitted the study of the principal
characters of the species. I am sure that it differs in several regards from the species above. First,
the test is much thinner on the dorsal surface than the ventral surface. The tubercles are also smaller
and more numerous. There are at least twenty rows of them in the interambulacral areas. The
ambulacral areas have scarcely six. On the dorsal surface, the tubercles are much less dense than
on the ventral surface. We can even say that they are sparser. The intermediary space between the
primary tubercles is filled by an immense quantity of miliary tubercles that, seen with the
magnifying glass, have the aspect of fig. 1 a. I have not been able to see the periphery of the mouth
and consequently cannot indicate its relative dimensions. The anus is very near the top. It appears
to me to be more elongated than in the preceding species, but its contours are no longer intact.
The only specimens known to me of this species have been collected by Gressly in the terrain
of chailles of the Swiss Jura, at Fringeli, in the canton of Solèure.

V. PYGASTER COSTELLATUS Ag.
Pl. 11, fig. 1–4.
SYN. Pygastcr costellatus Ag. Catal. syst. Ectyp. etc., p. 7.
Nucleolites depressus Münst. (in Gldf. Petref. p. 137. Pl. 43, fig. 1)
Pygaster depressus Ag. Prodr. p. 18.
Collyrites depressus DesMoul. Tab. syn. p. 368.
This is a depressed species, nearly circular, having very swollen edges and the mouth located
in a deep depression in the center of the ventral surface. The ambulacral areas, slightly projecting
on the dorsal surface, have a kind of appearance of five radiating ridges, hence the specific name
of costellatus. The tubercles are extremely fine, especially on the dorsal surface. Examined with a
magnifying glass or a microscope, they have the form of small cones arising from the middle of a
very depressed circular zone and surrounded by very numerous and extremely small miliary
tubercles. There are six rows of them in the ambulacral areas and at least fourteen or sixteen in the
interambulacral areas. Ono the ventral surface, these tubercles are a little more developed and form
horizontal series determined by the articulation of the plates. The test is thick. I have seen the
genital system only in part, in a single specimen. Its disposition has nothing in particular. The anus
is supra-marginal, smaller and more elongated than in any other species. At first, I was naturally
led to attribute the oblique and irregular periphery of this opening, such as it is seen in fig. 1 and
3, as the result of pressure. But it was no longer the same when I had encountered this same
irregular form in several specimens. I could not help from seeing it then as a character special to

this species, similar to the oblique mouth of Echinoneans. The specimens that I have examined
come from the Gray-green of the île d'Aix at the mouth of Charente. It was sent to Agassiz by
Alcide d’Orbigny, Paul DesHayes and Al. Brongniart. It is in the last specimen that I have observed
the interior ridges that were discussed in the article on the genus.
As I have said in the article on the genus, Nucleolites depressus of Münster is probably nothing
other than our Pygaster costellatus based on an imiperfect specimen. We should consequently
change the name of P. costelltus to that of P. depressus, as soon as we have acquired complete
certainty in this regard. If, however, the specimen of the Count of Münster really has a regular
anus, we can no longer doubt its specific value.

VI. PYGASTER TRUNCATUS Ag.
Pl. 11, fig. 8–10.
SYN. Pygaster truncatus Ag. Catal. syst. Ect. p. 7.
The name of this species recalls the principal character, which consists of the very pronounced
truncation of the posterior edge (fig. 8), which makes the transverse diameter nearly a quarter more
than the longitudinal diameter. Moreover, all the posterior part of the test and notably the
ambulacral areas show a very pronounced tendency to arc posteriorly. This particular form is
strikingly evident in fig. 10 b, which represents the right posterior interambulacral area seen with
the magnifying glass. The dorsal surface is nearly flat. The anus is very large. It fills nearly all the
space between the edge and the top. The tubercles are very distinct and form regular series that are
a part of the arcs of the ambulacral and interambulacral arcs in the posterior part of the test (fig.
10 a and 10 b). I count four of them in the ambulacral areas and nine in the interambulacral areas.
It is quite possible that larger individuals have a larger number, but what cannot be ignored is that
the tubercles here are denser than in any other species of the genus. The ventral surface is
unfortunately not preserved in the specimen figured. All that I have been able to see is that the
mouth occupies a rather sensible depression.
The original of my figures, the only complete one I know, was sent to Agassiz by d’Orbigny.
It comes from the Gray-green of the Ile d’Aix at the mouth of the Charente.

CHAPTER IX.
GENUS HYBOCLYPUS Ag.
_________
This genus is one of those whose classification offers the most difficulties because it unites in
itself the characters of several very distinct groups. It is attached to the Galerites by its ambulacra
that are simple, and by its form, the structure and the arrangement of its tubercles. It approaches
Dysaster by its eccentric mount, by its two ambulacral tops and by the particular aspect of its
ventral surface that is strongly rounded. It recalls Nucleolites by its narrow form in front, widened
behind, and by the position of its anus that opens into a groove on the dorsal surface. In the presence
of an assemblage of characters so heterogeneous, it would be reckless to want to fix at the present
a definitive place that this singular type could occupy in a natural way, especially as the
masticatory apparatus is completely unknown. Lacking this important character, I have believed it
necessary to take as a guide the form of the ambulacra, according to the principle that I established
in the introduction and as it is the group of Galerities that Hyboclypus is closest in this regard. I
have provisionally placed it at the end of this group. In any case, if there is a transition from the
Galerites to Dysaster, it is by means of Hyboclypus that it operates. But the question of affinities
can be judged in a definitive manner only when we have more complete results on the interior
organization of these animals.
It is not only in the class of Echinoderms that we encounter these complex types that nature
seems to have reserved to protest in some way against all our systems. The research of Agassiz on
fossil fish and those of the English scholars on the class of fossil Reptiles have introduced us to
several of these bizarre beings to which we trace back, by thought, to genetic strains that, in
subsequent periods, appear to us profoundly separated. Who does not recall here the Ichthyosaures,
the Pterodactyles, the Megalichtys, the Cephalaspis, the Pterichthys, etc.? xxx
The Hyboclypus, seen from this point of view, are the most interesting. We still know only
two species, H. gibberulus and H. canaliculatus. Both come from the Inferior Oolite.

I. HYBOCLYPUS GIBBERULUS Ag.
Pl. 13, fig. 12–14.
SYN. Hyboclypus gibberulus Ag. Descript. des Echin. foss. de la Suisse, p. 75. Pl. 12, fig. 11–12.
— Catal. syst. Ectyp. etc. p. 6.
A character that cannot fail to be striking in this species is its hunchbacked and irregular form
(fig. 13). It is narrow in front, widened and flat in back, and curved on the edges. A very protruding

ridge, that corresponds to the unpaired ambulacrum and makes the anterior much higher than the
posterior, rises from the surface of the test and extends nearly to the anterior edge where it is
transformed into a very marked notch. Opposite, on the posterior side, we note a quite profound
groove that opens near the top and extends backwards in widening as in the true Nucleolites. The
anus proper appears to be larger than in the latter. I have not however been able to recognize the
periphery in an exact manner. The ventral surface is strongly curved and recalls the ventral surface
of some Dysaster, particularly Disaster ringens. The ambulacra, that are very marked, occupy wide
grooves while the interambulacral areas appear in the form of swollen pads. (fig. 14). The mouth,
located in a depression in the anterior third of the ventral surface is distinctly pentagonal. The
ambulacra without forming two tops as distant from each other as in Disaster, are however
disjointed. On the ventral surface, the pores are more separated than on the dorsal surface, a
peculiarity that is not found in any other genus of the group of Galerites. The tubercles are
extremely small. This does not prevent, examining them with a magnifying glass, easily
recognizing the primary tubercles surrounded by a large number of miliary tubercles as shown in
fig. 12 a. These same tubercles, examined with a microscope, have the from in fig. 12 b, i.e., the
primary tubercles, as well as the miliary tubercles are distinctly mamelonated. The first ones have
in addition, their mamelon perforated and ridged at the base, which I have not been able to see in
the last.
This species does not appear to be very rare. There are beautiful specimens in the Museum of
Carlsruhe, the Museum of Basel and in the collection of Strohmeyer d’Obergössehen. Following
the information that Gressly gave me, we find it in a particular layer of Inferior Oolite, the marl
with Ostrea amminata, the same that also contains Discoidea depressa and Dysaster analis. It is
at least in this layer that Strohmeyer encountered it.

II. HYBOCLYPUS CANALICULATUS Des.
Pl. 4 from Dysastcr, fig. 8 et 9.
SYN. Nucleolites canaliculatus Münst. (in GId. Petref., p. 140, Pl. 149, fig. 8.)
As the preceding species is irregular, this one is regular. It is subcircular, uniformly swollen
and little raised. The anterior side, without being as wide as the posterior side, is however
proportionally less narrow than in H. gibberulus. The dorsal ridge and the anterior groove are
completely lacking. The posterior groove, into which opens the anus, is wide, deep and flared
toward the edge. The ambulacra are disjointed. The tops are more separated than in the preceding
species. The posterior ambulacra especially are less high. The ventral surface is not preserved.
From now on we cannot confuse this species with the true Nucleolites since it has simple
ambulacra while an essential character of Nucleolites is to have petaloid ambulacra.
The original of my figures is the same that the Count of Münster figured in the work of
Goldfuss. It comes from the Lower Oolite of Staffelberg, near Bamberg.
__________

TABLE OF THE GEOLOGICAL AND GEOGRAPHIC DISTRIBUTION
OF THE SPECIES OF THE GROUP OF GALERIES.
__________

1. Species of the Jurassic Period.
a) Lower Jurassic
Discoidea depressa Ag……...

marl with 0. acuminata …….
limestone with polyps ………
limestone with polyps …….
ferruginose oolite ………….
? ……………………
marl with 0. acuminata ……
Ferrruginous oolite ………..
limestone with polyps ……..

“ hemisphærica Ag……..
“ concava Ag. ………….
“ Meriani Des. …………
Hyboclypus gibberulus Ag. ..
“ canaliculatus Des. ………
Pygaster laganoides Ag. …….
b) Middle Jurassic
Discoidea arenata Des. ……… terrain with chailles ………..
“ Mandelslohi Des. ……… terrain with chailles ………..
corallian ……………………
“ punctulata Des. ……….. terrain à chailles ……………
corallian
Pygaster tenuis Des. ………… terrain with chailles.
c) Upper Jurassic.
Discoidea inflata Ag. ………. Portlandian …………………
“
speciosa Ag. …….. Portlandian ………………….
Pygasler patelliformis Ag. ….

Portlandian ………………….

“

Umbrella Ag. ……..

Portlandian ………………….

“

Gresslyi Des. ………

Portlandian ………………….

Swiss Jura
Normandy
Normandy.
Normandy.
Soleurois Jura
Staflelberg, near Bamberg.
Normandy.
Soleurois Jura
Soleurois Jura
Wurtenbergeoise Albe,
Soleurois Jurassic, Besançon.
Wurtenibergeoise Albe.
Soleurois Jura
Valley of the Birse, near Laufon.
Quarry of Greifel , valley of the
Birse.
Quarry of Greifel, valley of the
Birse.
Quarry of Greifel, valley of the
Birse.
Raedersdorf (Haut-Rhin).

2. Species of the Cretaceous period.
a) Neocomian.
Discoidea macropyga Ag. ….
Pyrina pygaea Des. …………
Nucleopygus incisus Ag. …..
1)) Lower chalk
Discoidea Favrina Des. …….
Rotula Ag. ………………….

Neocomian ………………
Neocomian ……………….
Neocomian? ………………

Neuchàtel.
Neuchàtel.
Neuchàtel.

Glauconite …………………
Glauconite …………………

Rouen.
Montagne des Fis.

“ conica Des. ……...………
“ decorata Des. …………..
“ subuculus Ag. ………….
“ minima Ag……………..
“ Pisum Mer. ……………..
“ turrita Des. ……………..
“ plana Ag. ……………….
Galerites Castanea Ag. ……..
Pyrina ovulum Ag. …………
“ depressa DesM. …………
“ ovata Ag. ……………….
Caratomus Faba Ag. ……….
Pygastor costellatus Ag. …..
“
truncatus Ag. …….
c) Upper Chalk
Galerites Albo-galerus Lam.
“
vulgarls Lam. ……
“
conica Ag. ……….
“
subrotunda Ag. …..
“
globulus Des. …….
“
angulosa Des. ……
“
pyramidalis DesM.
“
orbignyana Ag. ….
“
laevis Ag. ………...
“
abbreviata Lam. ….
Globator nucleus Ag. ……….
Nucleopygus minor Ag. ……
Caratomus hemisphaericus Des.
“
rostratus Ag. …..
“
Avellana Ag. ……
”
orbicularis Ag. ……

Glauconite ………………..
Glauconite …………………
Glauconite …………………
Glauconite? ………………..
Glauconite …………………
Glauconite? ………………..
Glauconite ………………
Glauconite? ……………….
Glauconite …………………
Glauconite …………………
Glauconite ………………..
Glauconite ……………….
Glauconite ……………….

Saxonnet, Rouen.
Bas-Dauphiné.
France.
France.
Bas-Dauphiné.
Perte-du-Rhône.
Vaches-Noires.
Rouen.
France.
Montagne des Fis, Reposoir.
Saintes, Charente inf.
Ile d'Aix.
Ile d'Aix.
Ile d'Aix.

White Chalk, ………………
White Chalk ……………..
White Chalk ……………….
White Chalk ………………
White Chalk ………………
White Chalk ………………
Upper stage ……………….
Upper stage ……………….
Upper stage ………………
Detritic sand ……………..
Upper stage? ……………..
Upper stage? ……………..
White chalk ………………
White chalk ………………
Chalk …………………….
Chalk …………………….

England.
Isle of Wight.
England.
Isle of Wight.
England.
England
France.
Touraine.
France.
Stada (northern Germ.)
France.
France.
England
France.
Crimea, France.
Villers.

3. Living species
Echinoneus cylostomus Leske ……………………………..
“
minor Leske ……………………………………
“
gibbosus Lam. ………………………………….
“
cruciatus Ag. …………………………………..
“
elegans Des. …………………………………….
“
serialis Des. ……………………………………..
“
conformis Des …………………………………..

__________

Lord Hood Islands
Trinity.
America?
?
Puerto Rico.
?
?

CONSPECTUS GENERUM ET SPECIERUM GALERITARUM.
CHARACTER GENTIS GALERITARUM E FAMILIA CLYPEASTROIDEORUM.
Testa inflata, raro depressa, orbicularis vel ovata vel subquinquangulata. Ambulacra simplicia,
ad periphieriam divergentia. Os inferum centrale vel subcentrale. Anus intra os et verticem varie
situs.
I. Genus GALERITES Lam. Testa inflata; ambitus suborbicularis vel
subquinquangulatus, postice angustior; basis plana; os centrale, subdecagonale; anus marginalis
vel inframarginalis; assulae génitales pares perforatae; assula impar imperforata, minor quam
pares; tubercula non seriata, sed perforata et crenata.
1. Galerites Albo-galerus Lam. (Pl. 1, fig. 4–11, Pl. 13, fig. 7). G. alta, conica, ambitu
suborbiculari; basi plana; ano marginali; tuberculis magnis rarioribus.
2. Galerùes pyramidalis DesMoul. (Pl. 1, fig 1–3). G. alta, pyriformis, ad verticem coarctata,
ambitu subquinquangulato; basi plana; margine obtuso; ano inframarginali. Nucleus.
3. Galerites vulgaris Lam. (Pl. 2, fig. 1–10, and Pl. 13, fig. 4–6). G. valde inflata, postice
angustata; ambitu suborbiculari; basi plana; margine obtuso; ano marginali; tuberculis
confertioribus.
4. Galerites conica Ag. (Pl. 1, fig. 12–19). G. altissima, ad verticem compressa, postice
attenuata; ambitu subquinquangulato; ano marginali; basi plana; margine valde obtuso.
5. Galerites subrotunda Ag. (Pl. 2, fig. 11–14). G. inflata, superne hemisphaerica; ambitu
orbiculari; ano marginali; basi plana; margine obtuso.
6. Galerites Globulus Des. (Pl. 4, fig. 1–4). G. valde inflata, subsphaerica, postice attenuata,
subcarinata; ambitu suborbiculari; basi plana, angusta; margine valde obtuso; ano supramarginali.
Assula genitalis impar deest.
7. Galerites abbreviata Lam. (Pl. 3, fig. 9–17). G. conica, abbreviata; ambitu orbiculari; basi
plana; ano inframarginali.
8. Galerites Orbignyana Ag. (Pl. 3, fig. 5–8). G. inflata, hemisphaerica; ambitu orbiculari; basi
subconcava; ano supramarginali.
9. Galerites angulosa Des. (Pl. 4, fig. 5–7). G. inflata, elongata, postice valde angustata; ambitu
subquinquangulato; basi plana; ano marginali.
10. Galerites Castanea Ag. (Pl. 4, fig. 12–16). G. inflata, ovata; basi subconcava; margine
tumido; ano magno, marginali; testa tenui.
11. Galerites laevis Ag. (Pl. 4, fig. 8–11). G. inflata, ovata; basi plana; margine tumido; ano
supramarginali.
II. Genus PYRINA DesMoul. Testa tumida, elongata, ovata; ambitus ellipticus; basis
plana vel subconcava; os subdecagonale; anus in facie postica; tubercula majora non seriata,
perforata, crenata. Quatuor pori génitales.
1. Pyrina ovulum Ag. (Pl. 5, fig. 35–37). P. inflata, ovata, superne depressa; ambitu elliptico;
basi plana; margine valde tumido; ore elongato, obsolète decagono; facie postica late sulcata; ano
elliptico, margini superiori proximo; tuberculis numerosis.
2. Pyrina ovata Ag. (Pl. 5, fig. 32–34). P. inflata, ovata, superne depressa, postice leviter
sulcata; ambitu elliptico; basi plana; ano in medio faciei posticae.
3. Pyrina depressa DesMoul. P. inflata, superne convexiuscula; ambitu ovato; basi
subconcava; margine tumido; ano supramarginali

4. Pyrina pygœa Des. (Pl. 5, fig. 27–31). P. ovata, inflata; basi subconcava; ano in medio faciei
posticae.
III. Genus GLOBATOR Ag. Testa orbicularis, subsphaerica; os subdecagonale; anus
supramarginalis , altus. Quatuor pori génitales.
Globator Nucleus Ag. (Pl. 3, fig. 1–4). G. subsphaericus; basi plana, angustata; ore elongato,
decagono; ano elliptico , in medio faciei posticae.
IV. Genus NUCLEOPYGUS Ag. Testa elongata, subdepressa; basis subconcava; os
obsolète decagonum; anus superus, in sulco areae interambulacralis imparis situs.
1. Nucleopygus minor Ag. (Pl. 5, fig. 20–22). N. antice rotundatus, postice depressus,
truncatus, dilatatus; ore concavo; ano vertici proximo, in sulco lato.
2. Nucleopygus incisus Ag. (Pl. 5, fig. 23–26). N. subdepressus; ambitu ovato; basi plana; ano
elliptico, intra apicem et marginem posticum sito.
V. Genus CARATOMUS Ag. Testa inflata, vel subdepressa; ambitus orbicularis vel
ovatus, postice rostratus; basis plana; os angulosum; anus inframarginalis. Quatuor pori génitales;
assula genitalis impar non perforata
1. Caratomus Avellana Ag. (Pl. 5, fig. 11–13). C. inflatus, dilatatus, postice rostralus; ambitu
ovato; basi plana, ano inframarginali; testa crassa.
2. Caratomus Faba Ag. (Pl. 5, fig. 8–10). C. elongatus, convexiusculus, postice subcarinatus;
ambitu ovato; ano inframarginali.
3. Caratomus hemisphæricus Des. (Pl. 5, fig. 14–19). C. hemisphæricus, postice subcarinatus;
basi plana, pulvi lata; ano inframarginali.
4. Caratomus orbicularis Ag. (Pl. 5, fig. 5–7). C. valde inflatus, hemisphaericus; margine
inflato; basi pulvinata; ano inframarginali.
5. Caratomus rostratus Ag. (Pl. 5, fig. 1–4). C. depressus, valde rostratus; ambitu pyriformi;
basi pulvinata; ano inframarginali.
VI. Genus ECHINONEUS Van Phels. Testa tumida, elongata, ovata; ambitus
ellipticus; basis plana vel subconcava; os obliquum, irregulare; anus inferus, ori vicinus, ellipticus;
tubercula imperforata; tubercula vitraca minora inter majora vulgaris indolis.
1. Echinoneus cylostomus Leske (Pl. 6, fig. 13–15) E. inflatus, ovatus, dilatatus, superne
subdepressus; tuberculis vitreis parvis, numerosis; ore obliquo.
2. Echinoneus minor Leske (Pl. 6, fig. 16) E. inflatus, ovatus, cylindricus, superne
couvexiusculus; tuberculis vitreis paucis, parvis.
3. Echinoneus gibbosus Lam. (Pl. 6, fig. 4–6) E. ovatus, inflatus, convexiusculus, gibbosus;
areis ambulacralibus distincte circumscriptis; tuberculis vitreis magnis, numerosis.
4. Echinoneus cruciatus Ag. (Pl. 6, fig. 1–3) E. ovatus, inflatus, superne depressus; tuberculis
vitreis maximis, numerosissimis.
5. Echinoneus elegans Des. (Pl. 6, fig. 7–9) E. ovatus, inflatus, superne depressus; tuberculis
vitreis multo minoribus quam vulgaria.
6. Echinoneus serialis Des. (Pl. 6, fig. 10–12). E. ovatus, inflatus, superne subdepressus,
postice dilatatus; tuberculis magnis in area ambulacrali serialis; tuberculis vitreis parvis.
7. Echinoneus conformis Des. (Pl. 6, fig. 17–21). E. ovatus, inflatus, superne convexiusculus;
tuberculis vitreis mediocribus; aculeis parvis, strialis, transverse annulatis.
VII. Genus DISCOIDEA Gray. Testa subconica vel hemisphærica; ambitus circularis;
basis plana vel concava; os centrale, decagonale, ad angulos incisum; anus pyriformis; tubercula
seriata; pori génitales quatuor; pori ocularii quinque; assula genitalis impar non perforata.

A) DISCOÏDEA PROPRIE SIC DICTÆ. Tubercula minima; anus minor quam in
Holectypis; nucleus incisus.
1. Discoidea Subuculus Bronn (Pl. 7, fig. 5–7). D. subconica; basi concava, margine pulvinato;
ano mediocri, elliptico; tuberculis magnis plus minusve seriatis, imperforatis; tuberculis miliaribus
irregulariter adspersis.
2. Discoidea minima Ag. (Pl. 7, fig. 1–4). D. minima subconica; basi plana; margine inflato;
tuberculis miliaribus oblique seriatis.
3. Discoidea Pisum Mer. Testa minima, subconica; basi plana; tuberculis miliaribus non
seriatis; tuberculis magnis distincte perforatis.
4. Discoidea turrita Des. (Pl. 13, fig. 1–3), D. altissima, conica; tuberculis magnis valde
seriatis, distincte perforatis; nucleo late inciso.
5. Discoidea cylindrica Ag. (Pl. 8, fig. 8-16). D. inflata, hemisphærica vel subcylindrica;
ambitu orbiculari; basi plana; ano elliptico, parvo; tuberculis parvis, indistincte seriatis; nucleo in
utraque area sulcis magnis duobus et pluribus minoribus praedito.
6. Discoidea Rotula Ag. (Pl. 7, fig. 15, 16). D. inflata, hemisphærica; ambitu orbiculari; basi
plana; margine inflato; ano parvo, elliptico; tuberculis miliaribus distincte seriatis.
7. Discoidea Favrina Des. (Pl. 7, fig. 12–14). D. inflata, hemisphærica; ambitu valde
orbiculari; basi plana; ano parvo, elliptico; tuberculis miliaribus non seriatis.
8. Discoidea conica Des. (Pl. 7, fig. 17–22). D. inflata, subconica, postice truncata; basi plana;
ore subconcavo; ano elliptico; nuclei margine late et profunde inciso; tuberculis miliaribus non
seriatis.
9. Discoidea decorata Des. (Pl. 8, fig. 1–3). D. subinflata; ambitu orbiculari; basi subconcava;
margine inflato; ano magno, pyriformi.
10. Discoidea plana Ag. (Pl. 9, fig. 1–3). D. depressa, subconica; ambitu ambiculari; basi
concava; ano pyriformi, infra-marginali; tuberculis miliaribus seriatis.
B). HOLECTYPI VEL DISCOIDÆ JURASSICÆ. Tubercula valde prominula; testa
subconica; basis concava; anus maximus, pyriformis. Nucleus integer.
11. Discoidea depressa Ag. (Pl. 10, fig. 4–12). D. alta subconica; basi concava; oris margine
late inciso; ano maximo; tuberculis miliaribus non seriatis.
12. Discoidea Meriani Des. (Pl. 10, fig. 1–3). D. inflata, superne rotundata, hemisphærica; basi
subconcava; margine inflato; ano latissimo.
13. Discoidea arenata Des. (Pl. 9, fig. 11–13). D. inflata; basi concava; margine tumido; ore
magno; ano maximo; tuberculis miliaribus serialis, ad peripheriam oris elongatis (fig. 13c).
14. Discoidea Mandelslohi Des. (Pl. 9, fig. 14–16). D. inflata, subconica; basi subplana;
tubcrculis inferne valde prominulis; tuberculis miliaribus numerosis, serialis.
15. Discoidea punctulata Des. (Pl. 9. fig. 17–19). D. inflata; basi subconcava; margine tumido;
tuberculis miliaribus paucis, distincte serialibus.
16. Discoidea concava Ag. (Pl. 9. fig. 4–6). D. alta, subconica; basi concava; margine pulvinato.
17. Discoidea inflata Ag. (Pl. 9, fig. 7–10). D. inflata; basi subconcava; margine valde tumido;
ano maximo, pyriformi.
18. Discoidea hemisphærica Ag. (Pl. 8, fig. 4–7) D. inflata, subconica; basi concava; ano
maximo, marginali.
19. Discoidea speciosa Ag. (Pl. 10, fig. 13–15). D. depressa, subconica; basi subconcava; ore
parvo; ano ore majore, pyriformi.
20. Discoidea macropyga Ag. (Pl. 7, fig. 8–11). D. inflata; basi concava; margine valde tumido;
ore magno, pyriformi; tuberculis miliaribus paucis, distincte serialis.

VIII. Genus PYGASTER Ag. Testa depressa, vel subdepressa; ambitus orbicularis, vel
subangulatus; basis concava; os decagonum, ad angulos incisum; anus maximus, superus, in sulco
lato silus; tubercula seriata; pori génitales quatuor.
1. Pygaster Umbrella Ag. (Pl. 12, fig. 4–6). P. subconicus, quinquangulatus, postice attenuatus;
basi subconcava; ore profunde inciso; ano maximo, pyriformi; tuberculis magnis; testa crassissima.
2. Pygaster patelliformis Ag. (Pl. 11, fig. 11–13). P. inflatus; ambitu orbiculari; basi concava;
ano magno, pyriformi; testa crassa; tuberculis magnis.
3. Pygaster laganoides Ag. (Pl. 11, fig. 5–7). P. depressus, postice truncatus; ore magno, late
inciso; ano in sulco lato, ad verticem porrecio; testa tenui.
4. Pygaster tenuis Ag. (Pl. 23. Fig. 1–3). P. depressus, subconicus; ambitu subquinquangulato;
ano magno, pyriformi; testa tenui.
5. Pygaster costellatus Ag. (Pl. 11, fig. 1–4). P. depressus; margine inflato; ore parvo,
impresso ; ano obliquo, supramarginali; tuberculis parvis.
6. Pygaster truncatus Ag. (Pl. 11, fig. 8–10). P. depressus, postice attenuatus, valde truncatus;
basi pulvinata; ore concavo; ano maximo, pyriformi; tuberculis scriatis, postice in seriebus arcuatis
dispositis.
IX. Genus HYBOCLYPUS Ag. Testa angulata vel suborbicularis; os plus minusve
excentricus; anus superne in sulco lato situs; ambulacra ad apicem non convergentia; tubercula
non seriata, sed perforata.
1. Hyboclypus gibberulus Ag. (Pl. 13, fig. 11–14). H. subangulatus, antice atenuatus,
emaiginatus, postice truncatus, superne carinatus; ore excentrico, antico; sulco analilato, ad apicem
augustato, profundo.
2. Hyboclypus canaliculatus Des. (Monogr. quart. Pl. 4, fig. 8, 9). H. suborbicularis, ovatus,
antice attenuatus, postice dilatatus; sulco anali profundo; ambulacris posticis in medio inter apicem
et marginem posticum conjunctis.
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